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ON G - TRATNING
l. Geperal

Owners and operators of hazardous waste treatment, storage and
disposal facilities are required to provide personnel with training in
hazardous waste management and spill response procedures. A descrip-
tion of Pratt & Whitney's present personnel training program is
contained herein. The program is currently being revamped to address
all of the East Hartford Facility for all regulatory requirements
related to hazardous materials/hazardous waste, one of which is RCRA.
An overview of this anticipated program is provided in Part 3 of this
section.

Initial training is provided to new employees within their first
six months on the job. During this time, the employee is not allowed
to perform duties related to hézaxdms waste without supervision. All
trained persannel receive the annual refresher course.

Training records for current employees are kept on file at the
facility until final closure. Training records of former employees
are kept for a minimum of three years after the date on which the

employee terminated work.
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The following is a cwrriculum outline of the initial training

program that is provided to new employees by an ocutside contractor as

well as an outline for the anmual refresher course. Procedures are

taught in a classroom setting.

a. Initial Training Course OQutline
g Regulation Review

A.

B.

C.

D.

Pratt & Whitney Ervirommental Policy

Resource Conservation and Recovery Act (RCRA)
Regulations, 40 CFR

Department of Transportation (DOT) Regulations
49 CFR

Comecticut State Envirormental Protection Regulations

* Hazardous Waste Identification

Identification of Listed, Characteristic, Acutely
Hazardous and Non-Hazardous Waste

New TCLP List

Hazardous Waste Generated at Pratt & Whitney

° Accumlation and Storage of Hazardous Waste

A.

B.

C.

D.

Storage requirements for hazardous waste and
satellite accumulation areas.

Hazards associated with waste generated by
Pratt & Whitney

Segregation of Incompatible Waste
Bonding and Grounding

Labeling

Inspection Records
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¢ DOT Shipping Requirements
A. Packaging Requirements
B. Containers Used at Pratt & Whitney
C. Selecting a DOT Shipping Name
D. DOT labels
E. EPA Container Markings
F. Placarding

° Uniform Hazardous Waste Manifest
A. Instructions for Properly Completing a Manifest
B. Filing Manifest Copies

. Iand Ban Disposal Restrictions
A. Restriction Summary
B. ILand Ban Materials
C. Notification of Restricted Waste

D. Treatment Standards for Pratt & Whitney
Hazardous Waste

° Minimizing Hazardous Waste

A. Strategies to Reduce Quantity and Toxicity of
Hazardous Waste.

B. Technologies Implemented at Pratt & Whitney
Facilities

°  Record Keeping and Reporting
A. Inspection Reports
B. Operating Logs
C. Manifests

D. Exception Reporting
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E. Anmémal Reporting
F. Spill Reporting
. Contingency Plan
A. Purpose and Contents of Contingency Plan
B. Emergency Coordinator's Responsibilities
C. Incident Reporting

D. Commmication and Alarm Systems at Various
Pratt & Whitney Facilities

E. Evacuation Plans for Pratt & whitney Facilities

¢ Emergency Response

A. Interpret information found in MSDS's, NFPA
and HMIS labels

B. Selecting Personal Protective Clothing and
Respirators.

C. Iocation and Use of Emergency Equipment

D. Emergency Response Procedures for Fires, Spills and
Explosions

E. Preventative Measures

F. Notification Procedures
b. Annual Refresher Course Outline

The following is a curriculum outline of the anmual refresher
course. It is designed to re-emphasize the importance of proper waste
management and spill response procedures while addressing new
regulations and requirements.
. Regulation Update
* Hazardous Waste Identification
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A.

B.

Identification of Listed, Characteristic, Acutely
Hazardous, new TCLP List.

Hazardous Waste Generated at Pratt & Whitney Facilities.

g Iabelling, Marking and Manifesting Hazardous Waste

Determining Proper DOT Shipping Name, Hazard Class and
Identification Number.

Uniform Hazardous Waste Manifest.

Pratt & Whitney Internal Waste Manifest.

* Accuamlation and Storage of Hazardous Waste

A.

B.

C.

D.

Requirements for Hazardous Waste Storage and
Satellite Accumulation Areas.

Segregation of Hazardous Waste.
Selecting Proper DOT Container.

* Contingency Plan and Emergency Response

A. Description of Pratt & Whitney's Contingency Plan

B. Incident Reporting

C. Personal Protective Equipment and Respirator
Selection.

D. Correct Use of Clean-Up Equipment.

E. Emergency Spill Procedures and Disposal
Techniques.

3. Fut Training P

The training program is currently being revised to provide

enployees with a more comprehensive understanding of the hazardous

waste management and spill response procedures as they relate to
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individual job duties and responsibilities. The new program will

incorporate the entire East Hartford Facility and address all
regulatory requirements related to hazardous materials/hazardous
wastes, including RCRA requirements.

The additional items in the new program include the following:

An evaluation of each job function that involves hazardous
waste will be performed to categorize job functions/titles
into groups with similar exposures to hazardous waste and
job duties. All job functions at P&W will be analyzed and a
subset of these will be direct hazardous waste related job
functions.

Based on the exposure and job function requirements, the
arricalum will be developed to match course content topics
to training needs.

Courses will be developed by utilizing the information from
a job function/requirements/course title matrix.
Documentation of the program will include:

'A) A description of each job function/category (i.e.

exposure, duties and required training course titles for
that category). '

B) The job/function/requirements/course titles matrix

C) Course description with outlines, delivery mechanisms and
instructor qualifications.

D) Training recordkeeping procedures, documentation or
autcmated tracking system.
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E) Training program review and update procedures.

F) Administrative/management organization for training
review, delivery, recordkeeping responsibilities,
including duties, «qualifications etc. of personnel
assigned to administer the training program.

The proposed changes in the training program are currently

being implemented and are expected to be campleted by July, 1991.
4. Personnel Trained Under Current Program

Several groups of enmployees are trained under the current
training program and will be retrained under the revised program after
it is completed. Detailed job descriptions of facility positions
caxrently trained are included in Apperdix G-1. The names of the
specific individuals filling these positions is maintained at the East
Hartford facility. Because this list is continually being updated, it
has not been included in this application.
a. Within the Envirommental Protection Group the following have been

trained:
Job Code
Facilities Project Engineer 30.15.48
Sr. Facilities Engineer 30.15.46
Facilities Engineer 30.15.44
Engineering Associate 40.20.42

Individuals that are responsible for the overall management of
hazardous waste are also currently trained. Their duties require that
they maintain operating 1logs. These include monitoring records,
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inspection 1logs, personnel training records and other required

records. Generally, these people act as envirommental campliance

coordinators and they review regulations and are involved in systems
management.

NOTE:

The job titles included here are limited only to department 6563

Envirormental Protection Group. Other departments that have

identical job titles are not included.

b. Foreman (Supervisor), mamufacturing; support or facility services
(Job Code 185.13.92). Included are the Plant Engineering
persomnel that are responsible for the Concentrated Waste
Treatment Plant and wastewater treatment plant on weekends and
holidays. Duties involve responding to emergencies by
implementing the Contingency Plan if necessary. Not all
employees with this job title are assigned these duties.

c. All Waste Treatment Operators are trained. Their job titles and
corresparding job codes are as follows:

Job Code
Working leader, Chemical Waste Treatment 1120.3
Plant Operator - B, Chemical Waste Treatment 707.3
Plant Operator, Chemical Waste Treatment 707.2
These persomnel are involved in the Waste Treatment Plant
operations, hazardous waste movement and storage. Specific duties are
described in referenced job descriptions.

d. All waste storage and handling operators are trained. Their job

title is Industrial Truck Operator (Job Code 134.4). These



RCRA Part B Permit Application Page 90 of 125
United Technologies November 12, 1990
Pratt & Whitney
CID 990672081
persannel are responsible for movement, storage and handling of
hazardous waste in the oil yard. Their specific duties are
described in the referenced job description.

e. The facilities emergency coordinators and alternate coordinators
are also trained. These personnel have overall responsibility
for Plant Engineering which has responsibility for hazardous
waste management. Their duties as emergency coordinators are
described in the Contingency Plan.

5. Training Director
The Training Director 1is responsible for developing and

monitoring the RCRA Training Program. Ms. Veronica Hanzel is a Senior

Facilities Engineer and serves as the Training Director at the East

Hartford Plant. She has a formal education in the envirormental

management field. Ms. Hanzel has campleted P&W's hazardous waste

training course, an emergency response course, and a course in
hazardous waste presented by Applied Enwvirormental Technology (AET).

In addition, she receives on the job training in performing her duties

as a Senior Facilities Engineer.



RCRA Part B Permit Application Page 91 of 125

United Technologies November 12, 1990
Pratt & whitney
CID 990672

APPENDIX G~1

JOB DESCRIPTIONS



PRATT & WHITNEY, U.T.C. - SALARIED JOB DESCRIPTION

JOB TITLE: Facilities Project Engineer JOB CODE: 030.15.48
EXEMPTION STATUS: Professional

BASIC FUNCTION: Responsible for planning, conducting and coordinating the design,
construction, maintenance and modification of facilities, equipment and test
structures, considering costs, time, program schedule and projected test
requirements. Work closely with management and/or customers in defining
objectives. _

Typical Duties/Responsibilities may include, but are not limited tb, the following:

o Plan and conduct the most complex work involving the design, construction,
maintenance and modification of facilities, equipment and test structure.

o Initiate procurement request, work with and advise Purchas:l.ng and Division
Counsel concerning bids, selecting contractor, procuring equipment and prov:.d.l.ng
technical assistance.

o Provide technical direction and/or engineering solutibi:s on envirormental
issues.

O May assign work to others and establish quality standards for phases of work.

» Responsible for the campletion of Key Job Requirements and other tasks related

to this position as assigned by cognizant management. .

TYPICAL QUALIFICATIONS: Bachelor's degree in related field plus appropriate
experience, or equivalent qualifications.

DOCUMENT _#: 030154889
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PRATT & WHITNEY, U.T.C. = SALARIED JOB DESCRIPTION

B TITLE: 8enior Facilities Engineer JOB CODE: 030.15.46

EXEMPTION STATUS: Professional

BASIC FUNCTION: Plan and carry out a variety of activities associated with the
design, construction, maintenance and modification of facilities, equipment, test
structures and custamer support equipment. Work closely with management and/or
custamer in defining cbjectives. '

Typical Duties/Responsibilities may include, but are not limited to, the following:

©

Investigate requests, analyze technical requirements, determmine design and
specifications and provide cost estimates for the more difficult constructmn
and modification projects.

Plan, schedule, and coordinate the procurement of necessary material. conta.ct
vendors concerning availability of equipment and discuss technical details and

requirements of project. Consider incorporation of any new developments or-
process.

Maintain constant reviews, analyze operational difficulties and plan necessary
changes, discussing with superior any unusual conditions and possible methods of
ocorrection.

Oversee preparation of various records and reports generated by group.

Responsible for the campletion of Key Job Requirements and other tasks reiatea
to this position as assigned by cognizant management.

TYPICAL QUALTFICATIONS: Bachelor's degree in related field plus 3-5 years

experience or equivalent qualifications.

DOCUMENT #: 030154¢€89

198

O



FRATT & WHITNEY, U.T.C. - SALARTED JOB DESCRIPTION

OB TITLE: Facilities Engineer JOB CODE: 030.15.44
EXEMPTION STATUS: Professional

BASIC FUNCTION: Plan and carry out a variety of activities concerning the
design, construction, maintenance and modification of facilities, equipment, test
structures and customer support equipment. Work closely with management and/or
customer to define objectives. :

Typical Duties/Responsibilities may include, but are not limited to, the following:

o Plan and perform activities concerning work with fac:.lities, equipment and test
structures.

o Study requirements in tems of function, perfomﬁce, overall dimensions, césts,
and safety of operation to determine most satisfactory methods to accomplish
cbjectives.

© Develop basically new designs, as directed, or work out modifications or
improvements.

o Assist senior members of group with segments of conplex projects in accordance
with specific instructions.

Responsible for the completion of Key Job Requirements and other tasks related

to this position as assigned by cognizant management. ,

TYPICAL QUALIFICATIONS: Bachelor's degree in related field plus 1-3 years
experience or equivalent qualifications.

DOCUMENT _§#: 030154489

198



PRATT & WHITNEY, U.T.C. - SALARIED JOB DESCRIPTION

JOB TITLE: Engineering Associate JOB CODE: 040.20.42
EXEMPTION STATUS: Professional

BASIC_ FUNCTION: Perform increasingly complex duties to carry out assigmments
vhile functioning within specific sections of a major unit.

Typical Duties/Responsibilities may include, but are not limited to, the following:

© TWork on a variety of assigmments to develop specific skill areas and to enhance
understanding of overall function of the umit.

© Conduct studies, prepare analyses to produce the most satisfactory resolution to
problems and prepare reports covering results of investigation.

o Participate in and perfomm a variety of special assigmments to gain exposure and
familiarity with all aspects of the unit.

o Responsible for the campletion of Key Job Requirements and other tasks related
to this position as assigned by cognizant management.

TYPICAL QUALTFICATIONS: Bachelor's degree in related field or equivalent
qualifications.
DOCUMENT _§: 040204289

1 nRA



m & WEITNEY, U.T.C. = SALARTED JCB DESCRIPTION
' (Nporvinr), namfactu:i.ng - J0B COOE: '185.13.92
mpparl: or Facilities services R

| EXDETION STATGS:  Adninistrative

EASIC FUNCTION: = Directly supervises generally skilled hourly employees -
performing work related to the fabrication of tools, dies, or gages or the .
construction, maintenance, or repair of facilities or equipment. Performs
adninistrative functicns with respect to established policies, procedures, and
mthodstomintaindisdplimryandtwhniulcontmlintemsofqtmity, costs,
qQuantity, processa and materials involved. }

Typical Duties/Responsibilities may include, but are not limited to, the following:

o Establish effective work schedules for assigned areas considering customer
requirements, priority issues, and lman and equipment resocurce availability.
Insure prampt and econcmical receipt of needed materials and supplies, and
on-time delivery of finished products or services to customers.

© Stay abreast of new develcpments and available technology in field of
responsibility., Contimwously review materials, equipment and processing methods
used and evaluate the feasibility of modifying, replacing or modemizing capital
r&sourcestoradxwecostsorimpmquality. N

© Work with and coordinate the local activit:.a of various support organizations
to ensure department equipment is properly maintained, employees are adequately
trained and work in the safest possible enviromment, and labor relations
activities are handled in a fair and equitable manner for both the Company and

eployees.

© Utilize all available measuring techniques to evaluate the departments
perfomance relative to the product or service provided to customers. Reccmmend
alternative methods of providing high quality products and/or services at the
lowest cost to improve the departments competitive position and profitability.

© Responsible for the ccmpleticn of Key Job Requirements and other tasks related
to this position as assigned by cognizant management.

© See reverse side for remaining Duties and Responsibilities.

TYPICAL QUALTFICATIONS: Apprenticeship or technical school training with 6~-8 years
shop experience or equivalent relevant experience.

. XCIMENT §: ' 185139289

«aenON
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HOURLY JOB DESCRIPTION
PRATT & WHITNEY AIRCRAFT

. ' 1120.3
Job Title; WORKING LEADER, CHEMICAL WASTE TREATMENT Dept. _26___ Grade: _3  JobCode: ___ "~ _
Duties: U.S.E.S.Code: —____ P.W.A. Occ. Group: 904

Assign and check work, instruct and perform same work as a group performing a variety of duties to process or store
concentrated waste chemicals, waste oils, contaminated process water and other waste materlals that are hazardous

to the environment.

Plan and assign work to operators in accordance with general instructions of supervisor to meet changing priorities
and maintain an even flow of work to optimize productivity. Instruct group regarding work requirements and
methods, proper operating and checking procedures, safe working practices, use and care of the equipment and good
housekeeping methods. Follow-up progress of work to assure compliance to procedures and methods, that instructions
are understood and being carried out, and that quality standards are maintained. Assist operators with problems
encountered in their work such as, malfunctioning equipment, difficulty in processing wastes, proper storage and
labeling requirements, and changes in environmental rules and regulations. Confer with leaders of other shifts

concerning status of work in process, unusual problems and changed requirements.

Work fram generally defined procedures and Department of Environmental Protection regulations to oversee work of
the group and make sure regulations concerning storage, labeling, sampling and processing meet standards. Monitor
information from automated processing system which controls the continuous flow waste processing system to spot
trends that indicate impending problems. Change operating parameters in the program to prevent conditions which
could cause processed waste to exceed limits. Review waste materials shipped from other plants to make sure
wastes, that can not be properly disposed.of, are not accepted for storage. Take samples of questionable material
and perform routine tests to determine contents or send samples to laboratory for more extensive testing. Work
with small amounts of wastes to devise and improve methods for treating wastes where the method of treatment and
chemicals used have been generally defined. Periodically take inventory of materials used to process wastes and
notify supervisor when materials should be reordered. Check equipment such as pipes, pumps and tank liners for
potential problems, and direct the work, and work with, the group to make minor repairs or notify supervisor when
extensive repairs are required. Provide direction in case of emergency such as when leaks occur in chlorine or
sulfur dioxide systems to clear the area, stop the flow, and locate leaks.

pt/1




Job Title: WORKING LEADER, CHEMICAL WASTE TREATMENT Dept: 26 Grade: 3 Job Code: 1™ 3.3
|eematn  S———————— . - . ]
. DEG,
FACTOR SUBSTANTIATING DATA~-~-HOURLY JOB RATING PTS.
Educat i Requires knowledge of basic chemistry, including chemical reactions, oxidation and reduction
u on processes, acid-base reactions, and chemical symbols. Must be able to read schematic drawings, 3-42
technical material, and flowmeters, pressure gages, and similar instruments.
Experience | 3.4 vears. 4-88
Under direction of immediate supervisor, follow standard practices and procedures to assign and
check work, instruct and work with a group processing chemical wastes. Exercise judgement in
planning work assignments to maintain an even flow of work, optimize productivity and assign work
Initiative to individuals with their capabilities and requirements of the job. Make decisions in accepting
and Ingenuity | wastes, monitoring trends and modifying program parameters in cxxpput_{ari.zed system. 3-42
< o ’
Physical Majority of time spent maintaining work flod, instructing group and checking work which requires
" Demand light physical effort. Occasionally. exert considerable effort for short periods to move heavy 2-20
containers of waste or chemicals.
vi::ﬁ;tl:anl ornd Continuous mental and visualjattention required to assign and check work, instruct employees, 3-15
maintain work flow and perform same work as the group.
Responsibility '
Equip. & Failure to instruct individuals in proper method of processing waste or transferring waste material
Process through lines not designed to handle them, may result in damage to pipes, pumps, valves and other 3-15{.
' equipment. Probable damage would seldom exceed $250.
Responsibility '
Material & Errors in accepting waste or assuring treatment is proper may require additional treatment.
Prod Probable loss would seldom exceed $100. 2-10
Responsibility
Safety of Failure to instruct group in safe work methods may cause violent reactions and result in disabling
Others injuries to others. 4-20
Responsibility
Work of Otherd Responsible for assigning, instructing and checking work of a group of seldom over 10 employees. 3-15
Ovoﬁ;'::ri‘g ns Exposed to odors in varying degrees from wastes and intermittently to heat and chemical dust. Work Tote
- out of doors majority of time with exposure to prevailing weather conditions. 3-30| Pts
Unavoidable .| Disabling injuries from leaks in piping and associated equipment, and from accidents involving .
Hazards treatment of wastes. ~ 4-20 | 31

PA Form / Rev.
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HOURLY JOB DESCRIPTION

P

/ PRATT& WHITNEY AIRCRAFT GROUP
Job Tile: CHEMICAL VASTE TKEATMENT PLANT OPERATOR - B Dept:.... 26 Geede:.....7_... JobCode: 20723 .
Outies: USES. Code: PW.A. Occ. Gooup: 04

Treat waste chemicals and oils following normal processing procedures to neutralize and dispose of them safely and
pick up waste chemicals and deliver them to treatment plant. Rotate between each type of work on a regular schedule,

Follow procedures and specific instructions in processing a wide variety of wastes. Prepare lime slurries, ferric
sulphate solutions and similar neutralizers by mixing powdered chemicals and water. Set up valves in various lines,
and pump wastes from storage to processing tanks. Dilute acids as required to keep reaction temperatures low during
processing. Open valves in agitating air and cooling water lines, start circulating pump and agitator motors,

start the flow of neutralizers and set the flow rate as prescribed. Monitor the treatment and periodically test
samples of the batch to determine when each stage of the process has been reached. Start flow of additional
neutralisers and continue testing samples until wastes have been made harmless. Pump treated vastes to settling
beds to dry, or tranafer oils to other tanks for further processing.

Pump treated water-soluble and other waste oils into heated settling tanks to remove moisture and solids and
othervise prepare them for centrifuging. Pump o0il across shaker table, through filters and centrifuge to remove
more water and solids, and to the powerhouse to be burned.

Operate a fork 1ift truck to pickup acids, cyanides and other chemical wastes and deliver them t0 treatment plant
for processing. Set up portable pump, transfer wastes from processing to transporter tank and fill out forme to
identify the type and strength of the chemicals. Be alert to detect evidence of wnusual chemical reactions and
remove the material from the dbuilding as quickly as possible, Disassemble and clean centrifuge, replace filters,
unload trucks and store lime and other material used in treating wastes, Keep records on the type and amowmnt of
vastes treated, As inastructed, assist in repairing equipment and perform other similar work.

Refer difficulties encountered in treating wastes and pertbming other work to higher grade operator or Grouwp
Leader,

May assist in any type of maintenance and construction work as required,

rs/2
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Under direction of Group Leader, Chemical Waste Disposal Plant, follow standard procedures in
performing repetitive work. Exercise care in setting up valwes in lines to transfer wastes to
processing tanks, setting flow rate of neutralisers, and in cleaning equipment., Maks d-ciuinn.
in testing samples and determining whether treatment is progressing satisfactorily.
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2-28

!bat of work involwes monitoring processes, testing samples, opening and closing valwes which
re

Physic quires light effort. Occasionally exert considerable effort for short periods in handling

Demand
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otal -conun\mu ‘mental’ and viewal attention required in utting up vaives in lines, monitoring processes
w‘:“ D,:.,,‘- testing samples, and reading gages and meters. Constant alertness required to detect unsual ’

..... wooeeoneoiChemical reagtions and conditions that phould be called 3o sttevticu. nf.othera.

3-15

:Pailure to detect excessive reaction temperatures in processing tanks may result in damage to tank
lequip. & Process linings. Errors in pumping materials through lines not designed to handle them may result in da-go
e camaaea -t 10 P1PRY, Pumps, valven apd other. squimmente.. Pxebahle. davage.iuld seldom axcesd $250.... -

3-15

"':m : Probable loss in proceasing waste materiala would be negligible.
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Responsibllity iFailure to take action promptly when chemical reactions take phce or careleseneu in driving fork
Safety of mm. 1ift truck loaded with chemicals may result in severe injuries to others.

L-20
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Working - Exposed to odors in varying degrees from wastes and intermittently to heat and chemical dust. Work
Conditions

........................................................................................................................

3-30

Unavoidable 'Smn chemical burns from leaks in piping and associated equipment, and from accidents inwolving
Hazards : treatment of wastes.
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- : HOURLY J ' DESCRIPTION ?
PRATT & WHITNEY AIRCRAFT

Job THia  CHEMICAL WASTE TREATMENT PLANT OPERATOR Dept:....26 Grode..5 . Job Code:_707.2
Dutles: USES. Code: P.W.A. Occ. Group:_90U

Treat concentrated waste chemicals, waste oils, contaminated rinse and other process water, and other waste material
to neutralize pollutants and prepare materials for disposal,

viork from generally defined procedures in processing a wide variety of wastes. Check paper work accompanying income-
ing acids, alkalis and similar wastes to determine whether the type can be mixed with those already on hand, or
whether they should be treated separately or used in treating other wastes. Dissolve dry chemicals in water or
other wastes in receiving tank to prepare them for treatment. Be alert in dumping wastes into receiving tank to
detect any indications of unforeseen reactions, and take action promptly to avoid accidents. Dilute strong acids to
reduce hazards in processing or handling. Periodically test samples of treated wastes and continue adding chemicals
until wastes have been rendered harmless. Periodically check flash point of oil in receiving tank and aad higher
flash point oils as required to prepare it for use as fuel.

Operate a fully automated, flow-through liquid waste treatnent facility to remove contaminants from water used in
industrial processes. Periodically test samples of treated water to make sure automatic sensing and control equip-
w:nt is working properly. Mix chemical solutions used in the treatment of wastes, open clogged chemical feed lines,
and perform other such work to keep the facilities running. At the pretreatment plant, where pollutants are neu-
tralized, test samples of incoming wastes to detect unusually heavy concentrations of pollutants. Notify foreman of
any that are found so a check of the area from which they are coming can be made for possible leaks or spills. At

the Colt Street plant, where waste solids and oil are removed, test samples of incoming wastes to make sure pretreat-
n2at equipment is working properly. Monitor the process (flocculation) which removes solids, and test samples of ,
cisan water to make sure automatic equipment is holding pil at proper level, Operate vacuum filter to separate sludge
from water and dry it.

Take action promptly in emergencies, such as when leaks occur in chlorine and sulphur dioxide systems, to clear the
eres, stop the flow and locate leaks. Make temporary repairs and notify proper repair group to have permanent re-
pairs made. Replace valves, gaskets and short sections of pipe and tubing, and perform other similar types of re-
pair work, Check linings on transport and processing tanks for evidence of cracks and other indications of deterio-
ation, Remove debris from around oil skimmers on Willow Brook Pond, lubricate bearings and perform other preventive
maintenance work on skimmers and dam, and adjust dam as necessary to control level of water in pond.

ph/2
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Job Title: CHEMICAL WASTE TREATMENT PLANT OPERATOR . Dept: 26 Grade: S Job Code: T707.2

FACTOR SUBSTANTIATING DATA - HOURLY JOB RATING Hia
. g Requires knowledge of basic chemistry, includingy chemical reactions, oxidation and reduction HER'Y
i} processes, acid-base reactions, and chemical symbols., Must be able to read schematic drawings,
Education E technical material, and flowmeters, pressure gages, and similar instruments,
Experlence | 2 - 3 years. 3-66
' Under direction of foreman, follow standard practices in performing work of some complexity. Exer~ i 3-42
i cise Judgment in determining whether to mix wastes, hold them to be treated separately, or to use
: them in treating other wastes. Make decisions concerning proper action to take in emergencies, and
Initiative + in determining what is causing unusual conditions.
and Ingenuity
| : Most of work involves monitoring processes, testing samples, opening and closing valves which 2-20
Physical & requires light effort. Occasionally exert considerable effort for short periods in handling heavy
Demand i bags of chemicals, a
" Mental or ; Continuous mental and visual attention required in setting up valves in lines, monitoring processes,: 3.1
. ! testing samples, and reading gages and meters. Constant alertness required to detect unusual
Visusl Demand; chemical reactions and take prompt action, " U T
°°°°°°°° coeottPallure €6 detect excessive reaction temperatures in grocessin tanks may result in damage to tank ;4 ¢
Responsibility : 1inings. Errors in pumping material through lines not designed to handle them may result in damage i 3"
Equip. & Process; to pipes, pumps, valves and other equipment. Probable damage would seldom exceed $250.
............... e eeacmicccacacccaceceaccacssctceanreseesecmmeermasasearaa e eeeetseesmmmeeonmaseammnmmeseseseesesoscectscateseenacoancenasases jaacanan
Responsibility : Probable loss in processing waste material would be negligible. 1- %
Material & Prod.; )
Res.;;;\;:l;;l:t;- E-ﬁ;;};.i;l.-n;&;n.é.;t;;ng. solutions in receiving tanks may cause violent reactions and result in 4 ~20
Safety of Others: severe chemical burns to others.
“Responsibiiity § Responsible only Tor own work. Tt g
Work of Others o oo, e e eeeee s eeeeeeeee e s eemaeenmeseeeeems e
Working : Exposed to odors in varying degrees from wastes and intermittently to heat and chemical dust., Work 3-30
Conditions | out of doors majority of time with exposure to prevailing weather conditions.
“l:l.n-a.v.o-i-d-a-l;fe- -‘E-ﬁ-i;&l;irﬁé“i};j\-z;{é;.1:1-':);1-.]:t.a:a-lt.;-;r;-}-)i;{;l.g"z;;x&--a-;;;c;i-.;t;&- ;H&i;;é;%',' and from accid;nts .ir.wolﬁne 4-20
Hzzards ¢ treatment of wastes, -

Tokel
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HOURLY JOB DESCRIPTION
PRATT & WHITNEY AIRCRAFT

Job Title: INDUSTRIAL TRUCK OPERATOR . Dept. 32 Grade: 8 Job Code: 13kl

Duties: U.S.E.S. Code: P.W.A. Occ. Group: 800

Receive and store in an outlying area drums of industrial liquids, and deliver orders to shop departments, oil distri-
bution centers and reclamation crib where the work requires operating both industrial and outside trucks, and individ-
uals are rotated between inside and outside assigmments on a regular scheduls.

Receive drums of material at outlying storage yard and make sure that it is what the accompanying paper work calls
for. Notify Leader of any discrepancies found. Operate industrial truck to unload incoming material and store in
yard, racks or shed in accordance with accepted practice of using oldest material first. Segregate material that
requires laboratory approval until it has been found acceptable. Fill empty drums from bulk storage tanks, attach-
ing grounding cables to drum and storage tank or other container before pumping volatile fluids. Load materials on
truck, deliver to receiving area or other destination, and obtain signature on paper work for material delivered.
Pick up empty drums, and barrels and tanks of waste liquid, including pyrophoric and other hasardous materials, check

tags attached to containers to see what material is in them, and dsliver to proper area assigned for storing the
material. .

Check stacks for leaky drums, vent drums periodically, assist in taking periodic inventory hy counting material on
hand, stencil identification markings on drums, take samples for laboratory analysis and perform other similar tasks

as required. Occasionally drain, clean, and service degreaser tanks as emergency calls are received.
Refer unmusual or recurring probie-a to Working Leader. '

cv/9
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Job Title: INDUSTRIAL TRUCK OPERATCR Dept:* 32 Grode: 8 Job Code: 13,1}
FACTOR SUBSTANTIATING DATA - HOURLY JOB RATING DEQ.
Requires ability to understand and work from information pertaining to the safe method of trucidng
haszardous industrial liquids and other instructions pertaining to the identification and delivery 1-24
Edecetion of materials, and to add and subtract to assist in taking inventories and to check counts against
paper work.
Experionce |2 .. 3 months, 1-22
Under direction of Working Leader, Industrial Liquids Storage and Distribution, follow detailed in-
structions in operating industrial and outside trucks to carry out a variety of trucking assign- 2-28
ments. Exercise care in following safety regulations, operating truck through narrow ailsles, .
Initietive crowded areas and over the road, in stacking drums and in checking loads against paper work.
ond Ingenuity '
' Most of time spent operating trucks which requires modsrate effort. Tip and roll heavy drums which [3-30
’;‘::‘:' requires strenuous effort for short periods.
an
Mentel or Contimuous mental and visual attention required to drive trucks, load, unload, stack and deliver 3-15
Visvel Demond | d¥ums to correct location, and check loads against accompanying paper work.
Responsibility |Carelessnsss in operating trucks may cause damage to drive train, or cause collision and result in 3-15
Equip. & Process | 38880 to vehicle. Probable damage would seldom exceed $200.
Carelessness in loading drums, or improper tightening of caps, may cause spilling of liquids and
Responsibility |rqault in waste, Filling supply trucks with incorrect oil may csuse contamination and result in 2-10
Materiol & Prod. |yagte. Probable loss would seldom exceed $60.
R Carelessness in driving trucks may cause accidents and result in permanently disabling injuries to |[4-20
esponsibility others
Safety of Others ¢
Responsibility i
Work of Other Roapo.naiblo only for own work. ‘ 1- 5
Working Most of time spent in outside storage area with exposure to prevailing weather conditions., Hands
Conditions |and clothing become oily and dirty from working with drums of industrial liquids. 3-30
Unevoidoble 4-20

Hazerds

Severe injuries from accidents involving heavy drums.

[TotTaA

POINT
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A.  INTRODUCTION
This Closure Plan is provided in accordance with RCRA Regulations for all

active units at the Concentrated Waste Treatment Plant (CWIP) Buildings 1
through 6. These units include five container storage areas and two tank
storage areas. All of the tanks have secondary containment, however same of
the ancillary piping does not. P&W has an approved partial Closure Plan for
the Burn-Zol hazardous waste incinerator, and is presently in the process of
implementing closure of this unit.

In addition, P&W is concurrently submitting a notification of partial
closure to EPA, Region I and to the DEP, and to implement closure of the
wax/solvent storage tank located in the same building as the incinerator, in
the CWIP area.

The approved partial closure plan for the Burn-Zol hazardous waste
incinerator is included in Apperdix H-1, and the interium report on closure of
this unit is included in Appendix H-2. The partial closure plan for
wax/solvent storage tank is provided in Appendix H-3.

In the future P&W intends to replace some of the storage areas at the
Concentrated Waste Treatment Plant. At that time P&W will submit a
notification for closure of certain existing CWIP facilities.

Closure of these facilities will be performed in a manner that:

1. Minimizes the need for further maintenance, and;

2. Controls, minimizes or eliminates to the extent necessary, post-

closure release of hazardous wastes to groundwater, surface water or

the atmosphere.
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An on-site copy of the closure plan will be maintained at the East Hartford
facility until the certification of closure has been submitted to and accepted
by the U.S. Envirommental Protection Agency (EPA) Region I and the Connecticut
Department of Envirormental Protection (CTDEP). P&W will notify the EPA
Regional Administrator and CIDEP Comnissioner at least 45 days prior to the
date final closure is expected to begin. Upan campletion of closure of each
area, P&W will sulmit a certification by both P&W and an independent registered
professional engineer to the Regional Administrator and the CTDEP Cammissioner
that the facility has been closed in accordance with the specifications in the
approved closure plan. The closure certifications will include Appendix IX
test results, all other pertinent analytical data plus the final confirmation
sampling results. Included also will be:

. Photographic records of the closure documenting each construction
step of the closure process

° Contractors daily log

° A list of any departure from the approved plan with rationales in
accordance with 40 CFR 264.112(c).

In subsequent sections, this Closure Plan provides a description of general
methods to be applied and precautions to be taken in closing the hazardous
waste storage facilities. Table H-1 lists the maximm waste inventory, options
for ultimate or partial closure and a schedule for ultimate closure for the
Concentrated Waste Treatment Plant. A summary of specific closure methods
applicable to the various systems at this facility are described in detail.
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B. CIOSURE RPOUIRFMENTS
a. General

This section provides a description of general methods to be applied
and precautions to be taken in closing the hazardous waste storage areas.
Table H-1 1lists the maximm waste inventory, options for ultimate or
partial closure, and a schedule for ultimate closure of the facility.
In order to determine the effectiveness of the closure activities,

surface samples will be analyzed both before and after decontamination. A
list of hazardous constituent parameters to be used in establishing the
performance standard will be developed for each storage area. These clean
standard parameter (CSP) lists will consist of all the 40 CFR 264, Appendix
IX parameters (Appendix IX) detected during pre-decontamination sampling,
and possibly certain 40 CFR 261 Appendix VIII parameters (Appendix VIII)
which are not included in Appendix IX. The Apperdix VIII parameters will
be selected based on the potential for their presence in any given storage
area. The inclusion of specific Appendix VIII parameters will be based on
a review of all available information including:

Storage records

Waste Product Records

Material Safety Data Sheets

Process Information
Waste characterization information

Prior to decontaminating storage area surfaces, the surfaces will be
sampled and analyzed for all Apperdix IX constituents. After decontamination,

samples of each storage area surface will be analyzed for each of the



RCRA Part B Permit Application Page 95 of 125
United Technologies November 12, 1990
Pratt & Whitney

CTD 990672081

parameters aon the CSP list in order to demonstrate that the cleamup criteria
have been met. A clean standard for each identified parameter on the CSP list
will be developed for all exposure pathways. The pathways to be addressed are:

* Direct Ingestion
* Dermal Contact

Health/risk based target standards will be established for each parameter
identified and each of the above exposure pathways. The clean standards
earache to be used, as specified in the Interim Final RCRA Facility
Investigation (RFI) Guidance, EPA 530/SW-89-031, May 1989 is:

* Maximum contaminant levels (MCLs)

° Risk-specific doses (RSD)

* Reference doses (Rfd)

* State of Connecticut Action Levels (CTAL).

later versions of this document may be used if available at the time of
closx. only exceptions to this hierarchy will be if a waste constituent has
and Rfd lower than its RSD, or if a CTAL is lower than EPA values. In this
case the more stringent values will be used.

In order to establish the clean-up criteria for soil and air, the following
performance standards will be used.

If EPA or State of Connecticut recommended exposure limits do not exist for
a constituent at the time of closure, the standard will be background levels.
If background values are used, they will be statistically verified. Any
background values that are shown to. be in excess of the health/risk based
standards will not be used unless it is demonstrated that the residual
constituents are truly imdicative of background concentrations and not the
result of waste contamination.

Background concrete samples will be collected from areas unaffected by

mamufacturing processes, or waste or product storage. If possible, concrete
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samples will be collected fram the same phase of construction as the
installation of the storage areas themselves. Once the CSP list is developed,
specific sample handling and analytical methods will conform to those specified
in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," EPA

Publication Sw-846.

b. General Closure Requirements
1. Health and Safety - The decontamination crew will consist of a minimm

of two individuals who will be adequately clothed, including self-contained
breathing apparatus, if required, and coveralls. Supervision of the
decontamination process will include an individual(s) responsible for operation
of the TSDF.
The primary basis for the level of personnel protection selected is
determined by:

. The type, toxicity, measured concentration, and permissible
exposure limits of the chemical substances.

. The potential or measured exposure to substances in the air,
splashes of 1liquids, or other direct contact with materials due
to the work being performed.

The persomnel protective equipment used to protect the body against
chemical hazards is divided into four categories according to the degree of
protection:

. Ievel A - Will be worn when the highest level of respiratory,
skin, and eye protection is needed.

. level B - Will be worn when the highest level of respiratory
protection is needed, but a lesser level of skin protection is
needed.

. Ievel C - Will be worn when the types of airborne substances are
known, the concentrations have been measured, and the criteria
for using air-purifying respirators are met.

. Ievel D - This level is used where no respiratory or skin hazards
are present. Ievel D protection is primarily a work uniform
providing minimal protection.
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It is not anticipated that persomnel will need to use levels A or B,

although this determination will be made after the complete CSP list is

developed and specific hazardous constituents are known.

2. Sudden or Non-Sudden Release, or Fire Hazard - The decontamination
process will be considered as an activity presenting a high risk potential for
release of hazardous waste or fire/explosion hazard. As such, the appropriate

mechanisms of the Contingency Plan will be ready for activation.

3. Scheduling

Campletion of closure will be within 180 days of agency approval of the

closure plan or fram the 1last receipt of hazardous wastes; whichever occurs

later. The schedule for closure including milestone dates follows:

DAY
-45

0

920

100

120

150

180

ACTIVITY
Written notification of anticipated closure.

EPA and CIDEP approved closure plan or last receipt of
hazardous wastes (if that is later).

All hazardous wastes disposed of off-site at permitted
facilities. Tanks and appurtenances removed and disposed of
off-site at permitted facilities.

Inspection for residual wastes camplete and all damaged
areas identified. Samples collected from damaged areas and
analyzed appropriately.

Floors and equipment cleaned and rinsed. Confirmatory chip
samples taken of the concrete contaimments and soils.

Floor and piping repaired and/or sealed as necessary for
further use.

Campletion of closure ard certification submittal to the EPA
Regional Administrator and CITEP Cammissioner.

All final closure activities will be supervised and certified by an

independent registered professional engineer, in addition to P&W personnel.

P&W may require an extension of closure time depending on the season that

closure begins.
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4. Partial Closure - Partial closure potential for all facilities has

been noted aon Table H-1. The procedures described for ultimate closure
would be followed for partial closure.

5. certification - The following certification should be submitted to
the EPA Region I Administrator and the Cammissioner of CT DEP upon

campletion of closure:

"y, , for Pratt & whitney, United Technologies
(Name)

Corporation, owner and operator of ’
(Site)

a hazardous waste storage area ard I, , P.E.,
(Name)

employed by , certify by means of our

(Fixrm)

signatures, that the facility named above has been closed in accordance
with the method specified by the Closure Plan, and attached hereto.

Closure was campleted on , after receiving the final
(Date)

volume of material on ",
(Date)

c. Amending the Closure Plan
P&W will amend the closure plan whenever changes in operating plans or

facility design affect the closure plan, or whenever there is a change in
the expected year of closure. If a request for permit modification is made
to authorize a change in operating procedures or facility design, P&W will
also request a wmodification to the Closure Plan at the same time. If a
permit modification is made requiring a change in operating procedures or
facility design, P&W will make a request for modification of the Closure
Plan within 60 days after the change in plans or design occurs.
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d. Closure of Container Storage Areas

This closure plan describes the procedures to be followed during

closure of the following areas:

(1) Treatment Building Container Storage Area (CWIP-1)
(2) Barrel Building Container Storage Area (CWIP-2)
(3) Barrel/Transporter Storage Pad (CWIP-4)

(4) Storage Building A (CWIP-5)

(5) Storage Building B (CWIP-6)

For these areas it is anticipated that the inventory of hazardous

wastes remaining at closure will not exceed the maximm inventory

value listed in Table H-1. For the purpose of this plan all the areas

listed above are considered as container storage areas and are

discussed jointly below. The procedures for closure of these areas

are as follows:

1.

Collect two camposite concrete chip samples fram the contairnment
base of each unit. Each camposite will be made up of several
discrete samples collected from discolored, soft or otherwise

.damaged areas to represent worst case corditiaons. Each camposite

sample will then be analyzed for Apperdix IX constituents.

Dispose of all remaining hazardous wastes off-site via licensed
vendors for disposal at permitted TSDF's or through the on-site
Evaluate the results of Apperdix IX analyses to establish the
clean standard parameter (CSP) 1list and identify corresponding
health/risk based target standards.
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4.

5.

If health/risk based standards do not exist for a specific
parameter at the time of closure, a minimm of four background
concrete chip samples will be collected ard analyzed for the CSP
list. This data will be used for camparison in the absence of
health/risk based standards.

A Health and Safety Plan, specific to the site being closed ard
the CSP list, will be prepared to cover the closure activities to
be performed.

The contaimment areas will then be scrubbed with the appropriate
decontamination solution depending on the type(s) of hazardous
waste stored in the area, and thoroughly rinsed with water. A
summary of recommended decontamination solutions for various
types of hazardous wastes along with the formulations of the
decontamination solutions is provided in Table H-2.

Spent decontamination solutions and rinsewaters will be collected
in existing floor sumps or will be contained through the use of
dikes to prevent wash water fram migrating into clean areas.
This rinsate will be collected using a wet/dry vacuum then
collected and discharged to the NPDES permitted industrial
wastewater treatment system.

All equipment wused in closure activities will either be
decontaminated or collected and disposed of as hazardous waste.
Small mamual tools will be decontaminated using an industrial
grade non-phosphate detergent and water solution. Equipment used
during decontamination, such as brushes, gloves, disposable
suits, etc., will be collected in a 55-gallon drum and disposed
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DECON SOTUUTION A -

DEQON SOILUTION C -

November 12, 1990

TABLE H-2
CLEANER SOLUTION FORMULATIONS

A solution containing 5 percent sodium carbonate (Na,
4 and 5 percent trisodium phosphate (Naj; FO,).

To 10 gallans of water, add 4 pounds of sodium carbonate
(soda ash) and 4 powds of trisodium phosphate. Stir
until evenly mixed.

A solution containing 10 percent calcium hypochlorite
(Ca (C10)5).

To 10 gallons of water, add 8 pouxds of calcium
hypochlorite. Stir with a wooden or plastic stirrer
until evenly mixed.

A solution containing 5 percent trisodium phosphate.
This solution can also be used as a general purpose
rinse.

To 10 gallons of water, add 4 pourds of trisodium
phosphate. Stir until evenly mixed.

DEOON SOLUTION D -~ A dilute solution of hydrochloric acid (HCl)
To 10 gallons of water, add 1 pint of concentrated
hydrochloric acid. Stir with a wooden or plastic
stirrer.

IYPE OF HAZARDOUS WASTE PREFERRED DECONTAMINATION SOIUTION

Inorganic acids, metal A

processing wastes

Heavy metals, i.e., A

mercury, lead, cadmium

Pesticides, furngicides, B

chlorinated phenols, dioxins, PCPs

Cyanides, ammonia, and other B

non-acidic inorganic wastes

Solvents and organic compourds, C, A

such as trichloroethylene,

chloroform, and toluene

PBBs and PCBs C, A

Oily, greasy, unspecified wastes c

Inorganic bases, alkali, ard caustic waste D



RCRA Part B Permit Application Page 103 of 125
United Technologies November 12, 1990
Pratt & whitney

CID 990672081

of as hazardous waste using licensed transporters ard permitted
disposal facilities. Portions of larger tools (i.e. lifts,
hoists) which have come in oontact with the waste will be
decontaminated by steam cleaning. All rinsate generated during
decontamination activities will be collected and discharged to
Once decantamination has been campleted as described above, the
container storage area will be inspected for cracks or other
visible signs of deterioration. If cracks or deteriorated areas
are observed then the sampling plan discussed below will be
modified to include a representative portion of these areas. For
container storage areas that include sumps, one of the samples
will be collected from the bottom of the sump.

If no cracks, or visible signs of deterioration are found, then
non-statistical "judgement sampling" of potentially contaminated
areas, based on visual cbservations, is not possible. Instead,
verification sampling will be performed according to the
following procedure.

Each of the areas, after decontamination, will be gridded
and sampled at locations corresponding to rardamly selected grid
nodes. The size ofthégrid interval is determined by this
generally accepted mathematical formula:

GI = (3/3.14)9:3/2, vhere:
GI = grid interval, ft

A = area to be gridded, sq. ft.
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The calculated value for the grid interval is then rounded
off to the nearest integer and the container storage area is
gridded.

The mumber of samples (n) to be cbtained from each slab is
determined by the square root of the mumber of grid nodes.

A random mumber table or generator is typiq\llyusedto
determine which grid nodes or grid areas will be sampled.

Table H-3 outlines the calculations of the muber of
verification samples required to be collected from each storage
area to generate statistically viable data according to the
procedure outlined above. The mmber of grid samples is the
muber of samples statistically required. A randam mumber table
procedure was used to calculate the exact location of these
samples, which are shown on Figure H-1 for each of the container
storage areas. In addition to these samples, each contaimment
sup will be sampled, raising the mmber of samples to be
collected to the value shown in the last column of Table H-3.
The locatians of the contaimment sumps are also shown on Figure
H-1.

All samples will consist of concrete chip samples collected
with an air chisel or concrete drill. The portion of the tool in
direct contact with the concrete will be cleaned between samples
using an industrial non-phosphate detergent wash and a tap water
rinse.

The resulting concrete chips will be transferred directly
into laboratory supplied glassware. The field QA/QC program for



TABLE H-3
CONTAINER STORAGE ARFEAS
VERIFICATION SAMPLING
Total
Area Grid No. of No. of No. of _ No. of
Item Process (Sq. Ft.) Interval(Ft) Grid Nodes Grid Samples Sump Samples Samples
CWIP-1 Treatment Building 450 6 20 4 1 5
Container Storage Area
CWIP-2 Barrel Building 3306 16 25 5 6 11
Container Storage Area
CWIP-4 Barrel/Transporter 900 8 27 5 1 6
Storage Pad
CWIP-5 Storage Building A 3822 17 24 5 3 8

CWIP-6 Storage Building B 1794 12 21 4 3 7
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FIGURE H-1
SAMPLING IOCATIONS
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10.

11.

concrete chip samples will include one duplicate for every 10
samples and one trip blank to accampany the samples to the
laboratory. Immediately following sample collection, each sample
will be labeled and placed in an iced cooler. The samples will
be transported under full chain-of-custody to a State of
Connecticut approved laboratory.

The analytical testing and determination procedures are
presented in Section C of this Closure Plan.

If based on an evaluation of the analytical data (camparison
to available health/risk based 1levels or background) the
decontamination effects are deemed incamplete, the
decontamination will be repeated until follow-up sampling
demonstrates that parameters are at or below health/risk
standards or are consistent with background levels. Any concrete
chip sampling areas which exhibit 1levels consistent with
background and either above or below health/risk levels will be
considered representative of ambient background levels thus
decontamination efforts will be deemed camplete unless it is
determined that background samples have been contaminated with
the waste.

Carplete the certification of closure as presented in Section
B(b) (5) of this Closure Plan. Within 60 days of campletion of
all closure activities, the Certification of Closure will be sent
by registered mail to the EPA Regional Administrator and the
Camnissioner of the Connecticut Department of Envirommental

Protection.
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. Cl Tank Stora

This section describes the procedures to be followed for closure
of the tank storage areas which include the following:

(i) Barrel Building Tank Storage Area (CWIP-2)

(ii) Underground Oil Tanks (CWIP-3)

The barrel building tank storage area consists of eight above
ground tanks with secondary contaimment and several secondary
contaimment areas for ancillary equipment and loading/unloading
stations. The second tank storage area consists of three double wall
underground storage tanks with a leak detection system and above
ground piping. For each of these areas it is anticipated that the
inventory of hazardous wastes remaining at closure will not exceed the
maximum inventory value listed in Table H-1. For the purpose of this
plan all the areas listed above are considered as tank storage areas
and are discussed jointly below. The undergrourd tanks are double
wall tanks. Therefore, verification sampling will not be required at
closure for the UST's as long as the leak detection system remains
functional and a leak has not been detected. (Steps 1 throush 4, 8,
and 10 through 12 do not apply to the UST's).

The procedures for closure of tank storage areas are as follows:
1. Collect two composite concrete chip samples from the contairment

base of each tank and ancillary equipment contaimment structure.

Each camposite will be made up of several discrete samples

collected from discolored, soft or otherwise damaged areas to

represent worst case conditions. Each camposite sample will then
be analyzed for Appendix IX constituents.
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Dispose of all remaining hazardous wastes off-site via licensed
vendors for disposal at permitted TSDF's or through the on-site
Evaluate the results of Apperdix IX analyses to establish the
clean standard parameter (CSP) 1list and identify corresponding
health/risk based target standards.

If health/risk based standards do not exist for a specific
parameter at the time of closure, a minimum of four background
concrete chip samples will be collected and analyzed for the CSP
list.

A Health and Safety Plan, specific to the site being closed, and
the CSP List, will be prepared to cover the closure activities to
be performed.

Once all hazardous waste inventory has been removed, all
underground waste feed lines will be decontaminated by flushing
with the appropriate decontamination solution and then thoroughly
rinsed with tap water. After the third rinse the rinsate will be
collected and tested for the CSP List. If the rinsate is found
to be hazardous, then an additional two-step rinsing procedure
will be implemented. The first rinse will consist of a
non-hazardous biodegradable degreaser and water solution. This

" will be followed by a potable water rinse. The rinsate fram the

second rinse will be collected and tested as above to determine
if it is hazardous. If the rinsate is hazardous then the
two-step rinsing process will be repeated until the plant tap
water rinse is determined to be non-hazardous. All rinsate will
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be collected and discharged to the NPDES permitted industrial
wastewater treatment system. The plant tap water will also be
analyzed for the CSP list.

All above grourd and easily accessible underground piping will be
remved and disposed of as non-hazardous waste after
decontamination. The tank itself and any tank campanents which
have not been decontaminated will either be decontaminated,
dismantled and disposed of as non-hazardous waste as described
above, or dismantled and disposed of as a hazardous waste without
prior decontamination. The cost estimate, presented in Section D
of this Closure Plan is based on the assumption that the tank
camponents will be removed and disposed of off-site as hazardous
waste.

Disassembly will consist of manual dismantling and/or the use of
powered equipment. The option is available to use both hot or
cold cutting techniques. The size of stockpiled camponents will
be directly influenced by the disposal facilities requirements
for landfilling. It is anticipated that all piping will be cut
into four foot sections and that larger camponents will not
exceed 10 feet in any dimension.

After removal of the tank camponents, as described above, the
floor of the concrete contairment area will then be scrubbed
with the appropriate decontamination solution depending on the
type(s) of hazardous waste stored in the area, and then
thoroughly rinsed with water. A sumary of recammended
decontamination solutions for various types of hazardous wastes
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along with the fornulations of the decontamination solutions has
been provided in Table H-2. The contaimment area for CWIP-2
includes the tanker pads, sumps, overflow tank, the transporter
dump stations and the pump room in the basement. The dump
station servicing CWIP-3 would also be included.

Spent decontamination solutions or rinsewaters will be collected
in existing floor sumps or will be contained through the use of
dikes to prevent washwater migrating into clean areas. This
rinsate will be collected using a wet/dry vacuum then discharged
to the NPDES permitted industrial wastewater treatment system.
All equipment used in closure activities will either be
decontaminated or collected and disposed of as hazardous waste.
Small marmual tools will be decontaminated using an industrial
grade non-phosphate detergent amd water solution. Equipment used
during decontamination, such as brushes, gloves, disposable
suits, etc., will be collected in a 55-gallon drum and disposed
of as hazardous waste using licensed transporters and permitted
disposal facilities. Portions of larger tools (i.e. lifts,
hoists) which have contacted the waste will be decontaminated by
steam cleaning. All rinsate generated during decontamination
activities will be oollected and discharged to the NPDES
Once decontamination has been campleted as described above, the
tank storage area contaimments will be inspected for cracks or
other visible signs of deterioration. If cracks or deteriorated
areas are observed, then the sampling plan presented below will
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be modified to include a representative portion of these areas.
Contairment sumps will be sampled in addition to the samples
discussed above. If no cracks or other visible signs of
deterioration are fourd, then non-statistical "judgement
sampling" of potentially contaminated areas, based on visual
cbservations, is not possible. Instead, verification sampling
will be performed according to the following procedure:

Each of the areas, after decontamination, will be gridded
and sampled at locations corresponding to randamly selected grid
nodes. The size of the grid interval is determined by this
generally accepted mathematical formuila:

GI = (A/3.14)9-3/2, where:
GI = grid interval, ft

A = area to be gridded, sg. ft.

The calculated value for the grid interval is then rounded
off to the nearest integer and the tank contairments are gridded.

The number of samples to be ocbtained fram each slab is

determined by the square root of the mmber of grid nodes.
A randam number table or generator is typically used to

determine which grid nodes or grid areas will be sampled.
Table H-4 outlines the calculations of the mmber of
verification samples required to be collected from the Barrel
Building, Tank Storage Area. No sampling is required for the
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three wderground o0il tanks (CWIP-3) since secaondary contaimment
requirements for this system are met by the utilization of a double
wall tank with an intersititial monitoring system assuming that this
system has remained operational and a leak has not been detected.

The muber of grid samples is the mmber of samples statistically
required. A random number table procedure was used to calculate the
exact locations of these samples, which are shown on Figure H-1. In
addition to these samples, the contaimment sumps will be sampled,
raising the mumber of samples to be collected to the value shown in
the last colum of Table H-4. The locations of the contairment sumps
are also shown on Figure H-1. In addition, soil samples will be
collected and analyzed from trenches created by the removal of
urdergrourd pipes at CWIP-2.

All other samples will consist of cancrete chip samples collected
with an air chisel or concrete drill. The portion of the tool in
direct contact with the concrete will be cleaned between samples using
an industrial non-phosphate detergent wash and a potable water rinse.

The resulting concrete chips will be transferred directly into
laboratory supplied glassware. The field QA/QC program for concrete
chip samples will consist of one field duplicate for every 10 samples
and one trip blank to accampany the samples to the laboratory.
Immediately following sample ocollection, each sample will be labeled
and placed in an iced cooler. The samples will be transported under

full chain-of-custody to a State of Comnecticut certified laboratory.
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The analytical testing and determination procedures are presented
in Section C of the Closure Plan.
If based on an evaluation of the analytical data (camparison to
available health/risk based 1levels and background), the
decontamination process is deemed incamplete, the decontamination will
be repeated until follow-up sampling demonstrates that parameters are
at or below health/risk standards or are consistent with background
levels. Any concrete chip sampling areas which exhibit 1levels
consistent with background and either above or below health/risk
levels will be considered representative of ambient backgrourd levels
thus decontamination efforts will be deemed camplete unless background
samples are deemed to be contaminated by the waste.
Camplete the certification of closure as presented in Section B(b) (5)
of this Closure Plan. Within 60 days of campletion of all closure
activities, the Certification of Closure will be sent by registered
mail to the EPA Regional Administrator and the Commissioner of the
Comnecticut Department of Envirormental Protection.

C. TABORATORY ANATYSTS AND DATA EVAIUATION

The analytical methods used will for analysis of concrete samples will

be those described in the latest edition of EPA Publication SwW-846 - Test

Methods for Evaluating Solid Waste.” The designated laboratory will follow
all applicable internal QA/QC procedures autlined in Sw-846.

Upon receipt of the analytical data, an initial evaluation of the
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results will be performed through data wvalidation. Data validation
includes a review of field QA/QC procedures (i.e. trip blanks, field
duplicates) and laboratory QA/QC procedures (i.e. holding times, blind
duplicate analysis, surrogate recoveries). Data points that are not
adequately supported by the QA/QC procedures will be referred to the
sampling team and/or the laboratory for appropriate corrective actions.

Upon campletion of data validation, the results will be campared to
backgroond data points and the relevant and appropriate requlatory
standards and criteria. An explanation of how this will be performed is
presented below.

Data Evaluation

As previously stated, decontamination of the storage areas will be
demonstrated complete by concrete chip sampling and comparison to
requlatory and background levels.

Test results will be compared to the Health/Risk based target
standards specified in the interim final RCRA Facility Guidance
(EPA-530/SW-89-031) . If any parameter exceeds the applicable target
standard, then decontamination will be deemed incomplete in the area of
that sample. Decontamination efforts will continue until follow-up sample
data achieves the applicable target standard.

For constituents for which a health/risk based standard is not
available, camparison will be made to background data. The analytical
results of these samples will be statistically analyzed using Cochran's
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approximation to the Behrens-Fisher Students' T-Test (40 CFR Part 264,
Appendix IV). If the reported concentration of a specific constituent is
the method detection 1limit, the mmerical value of the method detection
limit will be wused in calculations. The mean and variance of the
background samples will be used to determine if clean standard verification
samples contain significant constituent concentrations at a 95 percent
confidence level. If any parameter exceeds the corresponding background
level, decontamination will be considered incamplete in the area of that
sanple. Decontamination efforts will continue until follow-up sample data
achieves the corresponding background level.

D. MAXTMUOM CIOSURE QOST ESTIMATE

Maximum closure costs for all of the storage areas are estimated to be
$1,680,120 in 1990 dollars. A breakdown of the costs is included in Table
H-5. All costs assume performance of closure activities by a qualified
third-party contractor. The estimates assume that the maximm waste
inventory will be present at closure.

The closure cost estimate will be revised whenever a change in the
closure plan affects the cost of closure. The closure cost will be
adjusted anmially as described in 40 CFR 264.14(b).

E. FINANCTAL ASSURANCE

The required financial assurances for closure and pollution liability
coverage are presented in Exhibit H-1 in the following order:

- A letter fram UIC's Executive Vice President and Chief Financial

Officer, John A. Rolls, transmitting financial documentation to the

DEP, dated March 29, 1980 including Exhibit A.
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MAXTMUM CLOSURE QOST ESTIMATE



j
TABLE H-5

MAXIMUM CLOSURE

COST ESTIMATE

ACTIVITY DESCRIPTION CWTP-1 cWTP-2 CuTP-2 cwTP-3 CuTP-4 CuTP-S CWTP-6 TOTAL

(CONTAINERS) (CONTAINERS) (TANKS) (TANKS) (CONTAINERS) (CONTAINERS) (CONTAINERS)

INITIAL SANPLING & ANALYSIS [l $12,000.00 || $12,000.00 || $60,000.00 || W/A || $12,000.00 || $12,000.00 || $12,000.00 || $120,000.00
I 3 1 I 1 I H I

REMOVE & DISPOSE OF REMAINING WASTE (1) || $50,000.00 || $350,000.00 || $35,000.00 || $20,000.00 || $75,000.00 || $150,000.00 || $75,000.00 || $755,000.00
I I I I Il H I [l

BACKGROUND SAMPLING & ANALYSIS || $4,000.00 || $4,000.00 || $20,000.00 || WN/A [l $4,000.00 || $4,000.00 || $4,000.00 || $40,000.00
1 H ( I I I [ "

HEALTH & SAFETY |l $3,000.00 || $3,000.00 || $3,000,00 || $3,000.00 || $3,000.00 || $3,000.00 || $3,000.00 || $21,000.00
I I H I H H I ]

DECONTAMINATE BURIED PIPING Il N/A Il N/A [l $5,000.00 || WN/A [l N/a [l N/A [l N/a Il $5,000.00
H i i il i H H ]
DISMANTLE AND DISPOSE OF ABOVEGROUND H 1] I ] H H I I
TANKS AND ANCILLARY EQUIPMENT | I H H X ] I I

(EXCLUDING UNDERGROUND P1PE) 1l N/A TR 1] $120,000.00 || WN/A T 1 WA Il WA Il $120,000.00
i 0 0 I i I I I
REMOVE AND DISPOSE OF I H I I 0 I I II

UNDERGROUND DOUBLE WALL TANKS It N/A 1l N/A il N/a [| $80,000.00 || N/A I WA {1 wa || $80,000.00
I I I I [ Il I I
REMOVE AND DISPOSE OF I l I H I I I I

ACCESSIBLE UNDERGROUND PIPE Il N/A Il N/A || $20,000.00 || N/A Il N/A [l /A i1 WA il $20,000.00
I I I I H I I B

DECONTAMINATE CONCRETE CONTAINMENTS [l $3,000.00 (| $15,000.00 || $40,000.00 || WN/A [l $6,000.00 || $40,000.00 || $20,000.00 || $124,000.00
I I f I 0 I 1 I

COLLECT AND ANALYZE CONFIRMATORY SAMPLES i| $4,000.00 || $8,000.00 || $12,000.00 }[ N/A || $5,000.00 |} $6,000.00 |] $6,000.00 || $41,000.00
] ] i i I i i I
REMOVE AND DISPOSE OF H H I I Il B i 0

CONTAMINATED CONCRETE (2) [| $10,000.00 || $10,000.00 || $10,000.00 || $10,000.00 || $10,000.00 || $10,000.00 || $10,000.00 || $70,000.00
I 1l i 1 i ] Il i

DATA EVALUATION & CLOSURE CERTIFICATION || $2,000.00 || $5,000.00 || $15,000.00 || $5,000.00 || $3,000.00 || $5,000.00 || $5,000.00 || $40,000.00
g Il I I I I I I
1 Il [l I I H 1 I

SUBTOTAL || $88,000.00 || $407,000.00 || $340,000.00 || $118,000.00 || $118,000.00 || $230,000.00 || $135,000.00 ||  $1,436,000

INSURANCE (7X) [l $6,160.00 || $28,490.00 || $23,800.00 || $8,260.00 || $8,260.00 || $16,100.00 || $9,450.00 || $100,520.00

CONTINGENCY (10%) || $8,800.00 || $40,700.00 || $34,000.00 || $11,800.00 || $11,800.00 || $23,000.00 || $13,500.00 || $143,600.00
1 I Il I I 1 0 I
I I I I Il I i i

TOTAL || $102,960.00 || $476,190.00 || $397,800.00 || $138,060.00 || $138,060.00 || $269,100.00 || $157,950.00 || $1,680,120.00

€1) ASSUME MAXIMUM INVENTORY PRESENT AT CLOSURE

(2) ALLOWANCE FOR REMOVAL AND DISPOSAL OF CONTAMINATED CONCRETE (20 TONS)
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- A special report by Price Waterhouse, independent Certified Public
Accountants, dated March 28, 1990.

- letters from UIC's Manager of Regulatory Affairs, John E. Szwast to
the EPA, Region I, Regional Administrator, dated March 29, 1990 and to
CIDEP also dated, March 29, 1990.

-  UIC Anrual Report 1989.
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FINANCTAL ASSURANCE DOCUMENTATTON



March 27, 1990

CERTIFIED MATL

Connecticut Department of Environmental Protection
Hazardous Waste Management Section

165 Capitol Avenue

Hartford, CT 06106

Dear Sir:

I am the chief financial officer of United Technologies Corporation,
United Technologies Building, Hartford, CT 06101. This letter is in
support of the use of the financial test to demonstrate financial
responsibility for liability coverage and closure and/or post-
closure care as specified in Subpart H of 40 CFR Parts 264 and 265.

The firm identified above is the owner or operator of the following
facilities which are located in the State of Connecticut for which
liability coverage for both sudden and nonsudden accidental
occurrences is being demonstrated through the financial test
specified in Subpart H of 40 CFR Parts 264 and 265:

See Exhibit A attached hereto. Facilities of the
Corporation are designated "division."

The firm identified above guarantees, through the guarantee
specified in Subpart H of 40 CFR Parts 264 and 265, liability
coverage for sudden occurrences at the following facilities owned
or operated by the following: Norden Systems, Inc. of Norden
Place, Norwalk, Connecticut - CTD089623318 and International Fuel
Cell Corporation of South Windsor, Connecticut -~ CTD010166791. The
firm identified above is the direct or higher-tier parent
corporation of the owners or operators.

1. The firm identified above owns or operates the following
facilities which are located in the State of Connecticut for
which financial assurance for closure or post-closure care or .
liability coverage is demonstrated through the financial test
specified in Subpart H of 40 CFR Parts 264 and 265. The
current closure and/or post-closure cost estimates covered by
the test are shown for each facility: ‘

See Exhibit A attached hereto. Facilities of the Corporation
are designated "division."
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The firm identified above guarantees, through the guarantee
specified in Subpart H of 40 CFR Parts 264 and 265, the closure
and post-closure care of the following facilities owned or
operated by the guaranteed party. The current cost estimates
for the closure or post-closure care so guaranteed are shown
for each facility:

See Exhibit A attached hereto. Facilities of
subsidiaries are designated "subsidiary."

In States where EPA is not administering the financial require-
ments of Subpart H of 40 CFR Parts 264 or 265, this firm is
demonstrating financial assurance for the closure or. post-
closure care of the following facilities through the use of a
test equivalent or substantially equivalent to the financial
test specified in Subpart H of 40 CFR Parts 264 and 265. The
current closure or post-closure cost estimates covered by such
a test are shown for each facility.

For the following authorized states, see Exhibit.A for a list of
facilities in:

California
Colorado
Florida
Maine
Mississippi
New York

The firm identified above owns or operates the following
hazardous waste management facilities for which financial
assurance for closure or, if a disposal facility, post-closure
care, is not demonstrated either to EPA or a State through the
financial test or any other financial assurance mechanisms
specified in Subpart H of 40 CFR Parts 264 and 265 or equivalent
or substantially equivalent State mechanisms. The current
closure and/or post-closure cost estimates not covered by such
financial assurance are shown for each facility:

- None

This firm is the owner or operator of the following UIC
facilities for which financial assurance for plugging and
abandonment is required under Part 144. The current closure
cost estimates as required by 40 CFR 144.62 are shown for each
facility:

- None

This firm is required to file a Form 10K with the Securities and
Exchange Commission (SEC) for the latest fiscal year.
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The fiscal year of this firm ends on December 31. The figures for
th following items marked with an asterisk are derived from this
firm’s independently audited, year-end financial statements for the
latest completed fiscal year, ended December 31, 1989.

Part B. Closure or Post-Closure Care and Liability Coverage

Alternative II

1. Sum of current closure and post-
closure cost estimates $ 12,571,067

2. Amount of annual aggregate liability

coverage to be demonstrated $ 28,000,000
3. Sum of lines 1 and 2 S 40,571,067
4. Current bond rating of most , Sténdard & Poor’s

recent issuance and AA v

name of rating service Moody’s - Aa3
S. Date of issuance of bond ~ Nov. 15, 1989
6. Date of maturity of bond Nov. 15, 2019
*7. Tangible net worth $3,382,600,000
*8. Total assets in the U.S. | $9,255,700, 000
9. Is line 7 at least $10 million? Yes
10. Is line 7 at least 6 times line 3? Yes

*11. Are at least 90% of the firm’s assets
located in the U.S.? No

12. 1Is line 8 at least 6 times line 3? Yes

I hereby certify that the wording of this letter is identical to
the wording specified in 40 CFR 264.151(g) (except that references
have been made to facilities located in the State of Connecticut)
as such regulations were constituted on the date shown immediately
below.

- 7
TN 7S |

Cﬁohh A. Rolls
Executive Vice President
and Chief Financial Officer
United Technologies Corporation
..... Date: March 27, 1990



UNITED TECHENOLOGIES CORPORATION
HAZARDQUS WASTE MANAGEMENT AND UTC FACILITY
CLOSURE AND POST-CLOSURE CARE COSTS INFLATED FOR YEAR 1989
AND APPLICABLE COST REVISIONS BY STATE
(RCRA PARTS 264 AND 265 SUBPART H)

DATE: 03/20/90 * * # CLOSURE COSTS * #* %
PAGE: 1 EXHIBIT A
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STATE: CALIFORNIA
I s I T R T P T R R T I I R T P T Y L

FACILITY NAME: CHEMICAL SYSTEMS DIVISION/COYOTE CENTER (DIVISION)
ADDRESS: 600 METCALF ROAD
SAN JOSE, CA "95138

U.S. EPA I.D.: CADQO01705235 ' .
FACILITY TYPE: STORAGE & TREATMENT (INCLUDES SURFACE IMPOUNDMENTS)

STATE _AGENCY
U.S. EPA REGION: DHS

YEAR INFLATION FACTOR CosT

|moEEmmE= SISO ETRIERERNETSIRIEIIEIIZ000  REmimtImnEne
1981 1.000 165,000

1982 360,000 REVISION
1983 1.060 360,000

1984 1.040 374,400

1985 592,000 REVISION
1986 1.030 609,760

1987 309,000 REVISION
1988 634,360 REVISION
1989 1,102,460 REVISION

FACILITY NAME: HAMILTON STANDARD HSS O&R FACILITY (DIVISION)
ADDRESS: 4401 DONALD DOUGLAS DRIVE
LONG BEACH, CA 90808

U.S. EPA I.D.: CAD044433613
FACILITY TYPE: STORAGE & TREATMENT

STATE AGENCYéON

U.S. EPA REG DHS

YEAR INFLATION FACTOR COsT

b

1981 1.000 4,000

1982 1.090 4,360

1983 1.060 4,622

1984 1.040 4,807 .

1985 35,000 REVISION .
1986 1.030 36,050 i
1987 1.030 37,131

1988 1.037 38,505

1989 1.038 39,968



DATE: 03/20/90 * * & CLOSURE COSTS (CONT.) % #* #
PAGE: 2 EXHIBIT A

TOTAL COST IN 1989 FOR CALIFORNIA $ 1,142,428
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STATE: COLORADO
T T e L LR T T T R T R s T T e S T

FACILITY NAME: UNITED TECHNOLOGIES MICROELECTRONICS CENTER, INC. (SUBSIDI?
ADDRESS: 1575 GARDEN OF THE GODS ROAD
COLORADO SPRINGS, CO 80907

U.S. EPA I.D.: COD00Q0716597
FACILITY TYPE: STORAGE

STATE AGENCY
U.5. EPA REGION: CDH

RY)

YEAR INFLATION FACTOR CosT

==

1981 1.000 14,360

1982 19,632 REVISION
1983 38,000 REVISION
1984 1.040 39,520

1985 1.040 41,101

1986 1.030 42,335

1987 1.030 43,605

1988 1.037 45,218

1989 l1.038 46,936

TOTAL COST IN 1989 FOR COLORADO $ 46,936

9 J¢ Je e de Je Je Je Jo Je v Je Je Jo Je o Je Jo Je de e e e e ve de Je Je Je de de e vk e T de T Je Je Je de e e e e d de de de Je de oo e e e e o de e e e e e e e de kK dede e de e

STATE: CONNECTICUT
FR AR Rk 5 o8 ok ook e ot o ot e ok ko e ok e e ok ok e St ok ok ke ok ok e ek ok e ok e o e ok ok

FACILITY NAME: HAMILTON STANDARD COMPLEX B-1, 2 AND 3 (DIVISION)
ADDRESS: HAMILTON ROAD
WINDSOR LOCKS, CT 06096

U.S. EPA I.D.: CTD0O01145341
FACILITY TYPE: STORAGE & TREATMENT (INCLUDES SURFACE IMPOUNDMENTS)

STATE AGENCY{ON

U.S. EPA REG DEP

YEAR INFLATION FACTOR CosT

e I = . - - o
1981 1.000 580,000

1982 1.090 632,200

1983 ., 1l.060 670,132

1984 i 1.040 696,937

1985 ' 686,073 REVISION
1986 707,335 REVISION
1987 1.030 728,555

1988 546,676 REVISION
1989 1.038 567,450



DATE: 03/20/90
PAGE: 3

FACILITY NAME:

* # & CLOSURE COSTS (CONT.) # & »
EXHIBIT A

INTERNATIONAL FUEL CELL CORPORATION'(SUBSIDIARY)

ADDRESS: P.0O. BOX 739
SOUTH WINDSOR, CT 06070

U.S. EPA I.D.: CTDO010166791

FACILITY TYPE: STORAGE
STATE AGENCY
U.S. EPA REGION: DEP
YEAR INFLATION FACTOR cosT
==
1981 -1.000 6,450
1982 1.090 7,031
1983 1.060 7,453
1984 1.040 7,751
1985 1.040 8,061
1986 1.030 8,303
1987 1.030 8,552
1588 209,585 REVISION
1989 1.038 217,549

FACILITY NAME:
ADDRESS:

U.S. EPA I.D.:
FACILITY TYPE:

STATE AGENCY{ON

NORDEN SYSTEMS, INC. (SUBSIDIARY)
NORDEN PLACE
NORWALK, CT 06856

CTD089623318
STORAGE & TREATEMNT

U.S. EPA REG DEP

YEAR INFLATION FACTOR COST
] SRRIWPLTTEIRRNTT
1981 1.000 12,250
1982 1.090 13,383
1983 1.060 14,154
1984 1.040 14,720
1985 1.040 15,309
1986 1.030 15,769
1987 1.030 16,242
1988 1.037 16,843
1989 1.038 17,483

FACILITY NAME:
ADDRESS:

U.S. EPA I.D.:
FACILITY TYPE:

STATE_AGENCY
U.S. EPA REGION:

PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)

400 MAIN STREET
EAST HARTFORD, CT 06108

CTDS90672081
STORAGE & TREATMENT

YEAR INFLATION FACTOR COST
|ERTEES
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1981 290,000 REVISION
1982 316,100 REVISION
1983 335,066 REVISION
1984 348,469 REVISION
1985 1.040 362,408
1985 1.030 373,281
1987 1.030 384,479
1988 1.037 398,705
1989 1.038 413,856

FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: AIRCRAFT ROAD
MIDDLETOWN, CT 06457

U.S. EPA I.D.: CTD0O03935905 '
FACILITY TYPE: STORAGE & DISPOSAL (INCLUDES SURFACE IMPOUNDMENTS)

STATE AGENCY
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR cosT

=m0 2 mecomsremmseoomsssoeosccmomseas 0 cmotssoEmmtsness
1981 1.000 280,000

1982 1.09Q 305,200

1983 1.060 323,512

1984 977,080 REVISION
1985 1,688,004 REVISION
1986 2,978,000 REVISION
1987 835,000 REVISION
1988 1.037 865,895

1989 1.038 898,799

FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: 415 WASHINGTON AVENUE
NORTH HAVEN, CT 06473

: CTD001449511
¢ STORAGE (INCLUDES SURFACE IMPOUNDMENTS)

U.S. EPA I.D.
FACILITY TYPE

STATE_AGENCY
U.S. EPA REGION: DEP -

YEAR INFLATION FACTOR COosT

=R TIRINTFIITTTXEN
1981 . 1.000 480,000

1982 1.090 523,200

1983 1.060 554,592

1984 584,982 REVISION
1985 1.040 608,381 .

19886 1.030 626,633

1987 1.030 645,432

1988 186,060 REVISION
1989 1.038 183,130
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FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: AIRCRAFT ROAD (MANUFACTURING)
SOUTHINGTON, CT 06489

U.S. EPA I.D.: CTD001149277
FACILITY TYPE: STORAGE (INCLUDES SURFACE IMPOUNDMENTS)

STATE AGENCY
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR CosT

=== e — - - -
1981 1.000 60,000

1982 1.090 65,400

1983 1.060 69,324

1984 1.040 72,097

1985 1.040 74,981

1986 1.030 77,231

1987 1.030 79,548

1988 259,000 REVISION
1s89 1.038 268,842 ‘

FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: PINE STREET '
MANCHESTER, CT 06040

U.S. EPA I.D.: CTD0O0844324
FACILITY TYPE: STORAGE

STATE_AGENCY
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR COST

1 - - -
1981 1.000 4,500

1982 1.090 4,905

1583 1.060 5,199

1582 1.040 5407

1985 1.040 51623

1386 1.030 57792

1387 1.030 5,966

1988 87,400 REVISION
1989 . 22,308 REVISION

FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: PENT ROAD (WILLGOOS)

EAST HARTFORD, CT 06108

STRagegest

——

U.S. EPA I.D.:
FACILITY TYPE:

STATE_AGENCY
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR cosT
|EEEeR

1981 1.000 3,000
1982

1.090 3,270
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FACILITY NAME:
ADDRESS:

U.S. EPA I.D.:
FACILITY TYPE:

STATE _AGENCY

* # # CLOSURE COSTS (CONT.) * % =*
EXHIBIT A

060 3,466
040 3,605
040 31749
030 3,862
030 3,978
21,600 REVISION
038 22,421

PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
COLT STREET
EAST HARTFORD, CT 06108

CTD000844399
STORAGE & TREATMENT (INCLUDES SURFACE IMPOUNDMENTS)

U.S. EPA REGION: DEP

YEAR INFLATION FACTCR COST
=R 0 TEESEENERISIECTIEINIRIE  SIESSTEIEmESamaT
1981 1.000 100,000
1982 1.090 109,000
1983 1.060 115,540
1984 1.040 120,162
1985 1.040 124,968
1986 1.030 128,718
1987 1.030 132,580
1988 1.037 137,485 .
1989 1.038 142,709

FACILITY NAME:

PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)

ADDRESS: BELAMOSE AVENUE
ROCKY HILL, CT 06067

U.S. EPA I.D.: CTD000844407

FACILITY TYPE: STORAGE
STATE AGENCY
U.S. EPA REGION: DEP
YEAR INFLATION FACTOR
Eoxa=—== = —
1981 - 1.000 1,000
1982 1.090 1,090
1983 1.060 1,185
1984 11,400 REVISION
1985 1.040Q 11,856
1986 1.030 12,212
1987 1.030 12,578
1983 128,790 REVISION
1589 1.038 133,684

FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: NEWELL STREET (O.R.C.)



DATE: 03/20/90
PAGE: 7

U.S. EPA I.D.:
FACILITY TYPE:

STATE AGENCY{
U.S. EPA REGION:

* # * CLOSURE COSTS (CONT.) * # #*
EXHIBIT A

SOUTHINGTON, CT 06489

CTD000844332
STORAGE & TREATMENT (INCLUDES SURFACE IMPOUNDMENTS)

DEP
YEAR INFLATION FACTOR COSsT
E
1981 1.000 115,000
1982 1.090 125,350
1983 1.060 132,871
1984 1.040 138,186
1985 1.040 143,713
1986 226,405 REVISION
1987 213,945 REVISION
1988 1.037 221,861
1989 1.038 230,292

FACILITY NAME:
ADDRESS:

U.S. EPA I.D.:
FACILITY TYPE:

STATE AGENCY{
U.S. EPA REGION:

SIKORSKY AIRCRAFT (DIVISION)
6500 MAIN STREET
STRATFORD, CT 06601-1381

CTD001449784
STORAGE & TREATMENT (INCLUDES SURFACE IMPOUNDMENTS)

DEP
YEAR INFLATION FACTOR COST
== -
1981 1.000 145,000
1982 1.090 158,050
1983 1.060 167,533
1984 1.040 174,234
1985 1.040 181,203
1986 1.030 186,640
1987 451,000 REVISION
1988 1.037 467,687
1989 50,000 REVISION

FACILITY NAME:
ADDRESS :

SIKORSKY AIRCRAFT BRIDGEPORT PLANT (DIVISION)
SOUTH AVENUE )
BRIDGEPORT, CT 06604

U.S. EPA I.D.: CTD001449735
FACILITY TYPE: STORAGE
STATE AGENCY{ i
U.S. EPA REGION: DEP
YEAR INFLATION FACTOR COST
-~ ——]
1981 1.000 17,000
1982 1.090 18°530
1983 1.060 19642
1984 1.040 20,428
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PAGE: 8 EXHIBIT A

1985 1.040 21,245

1986 1.030 21,883

1987 1.030 22,539

1988 1.037 23,373

1989 75,000 REVISION

FACILITY NAME: UNITED TECHNOLOGIES RESEARCH CENTER (DIVISION)
ADDRESS: SILVER LANE
EAST HARTFORD, CT 06108

U.S. EPA I.D.: CTD095532131
FACILITY TYPE: STORAGE

STATE_AGENCY
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR COST
=s=ss|=

1981 1.000- 10,000
1982 1.090 10,900
1983 1.060 11,554
1984 1.040 12,016
1985 1.040 12,497
1986 1.030 12,872
1987 1.030 13,258
1988 1.037 13,749
1989 1.038 14,271
TOTAL COST IN 1989 FOR CONNECTICUT $ 3,267,794

de Je 2 Je Je Je Je Je de de Je e e e e e de de Jr Y de e de e de o ok e o o e o e e e v e de d e v J b de e Je o b T e T kA dk e e ok e e e de d Je de ok e ok de ok de e e

STATE: FLORIDA
e e 90 e e de e Je 3¢ e ¢ e e e e e e de e e e e e o e I e e e e ke e e e e o o e e e e e Je e e e e e e e o e e e e d e e e de e e e e ok e e e de Kk ke

FACILITY NAME: PRATT & WHITNEY AIRCRAFT (DIVISION)
ADDRESS: P.O. BOX 2691
WEST PALM BEACH, FL 33402

U.S. EPA I.D.: FLDQ01l447952 )
FACILITY TYPE: STORAGE & TREATMENT

STATE AGENCY{
U.S. EPA REGION: DER

YEAR INFLATION FACTOR COST

E ] — SEIRTEEE SRR

1981 533,000 REVISION
1982 580,970 REVISION i
1983 615,828 REVISION
1984 596,437 REVISION
1985 634,126 REVISION
1986 . 1,333,057 REVISION
1987 1.030 1,373,049

1988 1.037 1,423,852

1989 1.038 1,477,958
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FACILITY NAME: PRATT & WHITNEY AIRCRAFT (DIVISION)
ADDRESS: P.0O. BOX 2691
WEST PALM BEACH, FL 33402

U.S. EPA I.D.: UD 50-081415
FACILITY TYPE: UNDERGROUND INJ. CONTROL FAC. (FLA NON-RCRA REQUIREMENT)

STATE AGENCY{ON'

U.S. EPA REG DER
YEAR INFLATION FACTOR COST

WIS

1981 1.000 0

1982 1.090 0

1983 1.060 0

19834 1.040 0

1985 1.040 100,000

1986 1:030 103,000

1987 1.030 106,090

1988 1.037 110,015

1989 1.038 114,196

TOTAL COST IN 1989 FOR FLORIDA ' .$ 1,592,154

deddhdkkdhdhhdkhhkhhkdhhhkhhhdhhhhdhdhhkhhdhhdhhddhdhhihhddhkkhthkthkhihrkdkihdrd

STATE: MAINE ‘
4 3 e e o e e e e o e e e e e e de e e ok ek e e e e ok e e v v e ok e e o e o ok ok s e o e e e e ok ok ok e o o ok ok e o ok ok ok ke ok ke e sk ke

FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: P.0O. BOX 455
NORTH BERWICK, ME 03906

U.S. EPA I.D.: MEDQ0Q791681
FACILITY TYPE: STORAGE

STATE AGENCY{
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR COST
e e s~~~ - 3

1981 1.000 60,000

1982 4C. 000 REVISION

1983 1.060 . 42,400

1584 112’000 REVISION

1985 1.040 116,480

1386 1.030 119,975

1987 1.030 123,573

1988 v 1.037 128146

1989 I 1.038 133,016

TOTAL COST IN 1989 FOR MAINE - $ 133,016
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STATE: MISSISSIPPI
I R R A R T e Y IR L e 2 T Y )

FACILITY NAME: UNITED TECHNOLOGIES ELECTRO SYSTEMS, INC (SUBSIDIARY)
ADDRESS: P.O. BOX 2228
COLUMBUS, MS 39701

U.S5. EPA I.D.: MSD004010724
FACILITY TYPE: STORAGE
STATE AGENCY{
U.S. EPA REGION: DNR
YEAR INFLATION FACTOR COosT
=== P
1981 20,000 REVISION
1982 1.090 21,800
1983 1.060 23,108
1984 1.040 24,032
1985 26,993 REVISION
1986 1.030 27,803
1987 1.030 28,637 .
1988 53,000 REVISION
1989 1.038 55,014
TOTAL COST IN 1989 FOR MISSISSIPPI . $ 55,014

Rhddkhhkkkhkhhdkhdhkhdehhhhhhhhhhhhhkhdtrhtbrhhbthdddkhhhthhhrhkrhdhhrhhrhdkiird

STATE: NEW YORK
R L A T T T L R T e R T Y T T T T

FACILITY NAME: CARRIER CORPORATION (SUBSIDIARY)
ADDRESS: CARRIER PARKWAY
SYRACUSE, NY 13221

: NYDOQ1317072
: STORAGE

U.S. EPA I.D.
FACILITY TYPE

STATE AGENCY
U.S. EPA REGION: NYSDEC

YEAR INFLATION FACTOR COSsT

e =maremo Eo o

1981 1.000 0 .
1982 1.090 0

1983 1.060 0

1984 1.040 0

1985 1.040 45,000

1986 1.030 46,350 »
1987 47,740 REVISION {
1988 1.037 49,506

1989 1.038 51,387
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TOTAL COST IN 1989 FOR NEW YORK 51,387
TOTAL CLOSURE COSTS $ 6,288,729

i



UNITED TECHNOLOGIES CORPORATION
HAZARDOUS WASTE MANAGEMENT AND UTC FACILITY
CLOSURE AND POST-CLOSURE CARE COSTS INFLATED FOR YEAR 1989
AND APPLICABLE COST REVISIONS BY STATE
(RCRA PARTS 264 AND 265 SUBPART H)
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STATE: CALIFORNIA
kkhkhhhhhhkhhkhhhhhhhhhhhdhhhhhhkhhhddkhhrhrhhhhhdhthhbhhhhdehhhhhhhhhhhtik

FACILITY NAME: CHEMICAL SYSTEMS DIVISION/COYOTE CENTER (DIVISION)
ADDRESS: 600 METCALF RQAD
SAN JOSE, CA 95138 .

U.S. EPA I.D.: CADOO1705235-
FACILITY TYPE: TREATMENT (INCLUDES 'SURFACE IMPOUNDMENTS)

STATE AGENCY
U.S. EPA REGION: DHS

YEAR INFLATION FACTOR CosT

=====

1981 1.000 0

1982 1.090 0

1983 1.060 Q

1984 1.040 0

1985 1.040 1,572,000

1986 1.030 1,619,160

1987 372,000 REVISION
1988 510,000 REVISION
1989 1.038 529,380

TOTAL COST IN 1989 FOR CALIFORNIA $ 529,380

LA XA LR AR RSt 2 2 A2 22 2 X 2R X222 2 X XX R R X ]

STATE: CONNECTICUT
R R I e I e R Y T A R Y T T T T T

FACILITY NAME: HAMILTON STANDARD COMPLEX B-1, 2 AND 3 (DIVISION)
ADDRESS: HAMILTON ROAD
WINDSOR LOCKS, CT 06096

’.S. EPA I.D.: CTD001145341
FACILITY TYPE: TREATMENT (INCLUDES SURFACE IMPOUNDMENTS)

STATE AGENCY
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR COST |

===

1981 1.000 0

1982 1.090 0

1983 1.060 0

1984 1.040 0

1985 567,000 REVISION
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1986 1.030 584,010
1987 1.030 601,530
1988 562,309 REVISION
1989 3,534,118 REVISION

FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: AIRCRAFT ROAD
MIDDLETOWN, CT 06457

CTD003935905
TREATMENT & DISPOSAL (INCL. SURFACE IMPOUNDMENTS & LANDFILI

U.S. EPA I.D.
FACILITY TYPE

STATE_AGENCY
U.S. EPA REGION: DEP

YEAR INFLATION FACTCR COST
===

1981 860,400 REVISION
1982 1.090 973,836
1983 1.060 994,106
1984 1.040 1,033,870
1985 1.040 1,075,225
1986 1.030 1,107,482
1987 1.030 1,140,706
1988 1.037 1,182,912
1989 1.038 1,227,863

FACILITY NAME: PRATT & WHITNEY AIRCRAFT GROUP (DIVISION)
ADDRESS: NEWELL STREET (O.R.C.)
SOUTHINGTON, CT 06489

U.S. EPA I.D.: CTD000844332
FACILITY TYPE: TREATMENT (INCLUDES SURFACE IMPOUNDMENTS)

STATE AGENCY
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR COST
e~ ]

1981 1.000 0
1982 1.090 0
1983 1.060 0
1984 1.040 0
1985 1.040 0
1986 1.030 0
1987 1.030 13,000
1988 1.037 13,481
1989 1.038 13,993

FACILITY NAME: SIKORSKY AIRCRAFT (DIVISION)
ADDRESS: 6900 MAIN STREET
STRATFORD, CT 06601-1381

U.S. EPA I.D.: CTD001449784 '
FACILITY TYPE: TREATMENT (INCLUDES SURFACE IMPOUNDMENTS)
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STATE AGENCY{
U.S. EPA REGION: DEP

YEAR INFLATION FACTOR COST

=====

1981 1.000° 0

1982 1.090 0

1983 1.060 0

1984 1.040 0 -

1985 70,000 REVISION
1986 1.030 72,100

1987 285,000 REVISION
1988 1.037 295,545

1989 1.038 306,776

TOTAL COST IN 1989 FOR CONNECTICUT ' $§ 5,082,750

*************************************************************************

STATE: FLORIDA
*************************************************************************

FACILITY NAME: PRATT & WHITNEY AIRCRAFT (DIVISION)
ADDRESS: P.0O. BOX 2691
WEST PAIM BEACH, FL 33402

U.S. EPA I.D.: FLD001447952
FACILITY TYPE: TREATMENT (INCLUDES TREATMENT TANKS WITHOUT 'CONTAINMENT)

STATE_AGENCY
U.S. EPA REGION: DER

YEAR INFLATION FACTOR cosT
= = E o o
1881 1.000 0
1982 1.090 0
1983 1.060Q Q
1984 1.040 0
1985 1.040 0
1986 604,500 REVISION
1987 1.030 622,635
1988 1.037 645,672
1389 1.038 670,208
TOTAL COST IN 1989 FOR FLORIDA $ 670,208
xr
TOTAL POST CLOSURE COSTS $ 6,282,338
ST eI ==
=
TOTAL CLOSURE AND POST CLOSURE COSTS $ 12,571,067
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March 28, 1990

To the Board of Directors of
United Technologies Corporation

We have audited the consolidated financial statements
of United Technologies Corporatior and subsidiaries
(the "Corporation”) as of December 31, 1989 and for the
year then ended and have issued our report thereon
dated January 18, 1990. We have not audited any
financial statements of the Corporation as of any date
or for any period subsequent to December 31, 1989.

Reference is made to the letter dated March 27, 1990 to
the Connecticut Department of Environmental Protection
from Mr. John A. Rolls, Executive Vice President and
Chief Financial Officer of United Technologies Corp-
oration (the "Letter"™). We have compared the amounts
listed below and included in the Letter to the corres-
ponding amounts included in the aforementioned,
consolidated financial statements, rounded to the
nearest one hundred thousand, and found such amounts to
be in agreement.

Description Amount (000’s)

Tangible net worth at
December 31, 1989 $ 3,382,600 (1)

Total assets in U.S. at
December 31, 1989 $ 9,255,700 (2)

(1) Shareowners’ Equity, $4,740,300; less Deferred
Charges, $1,357,700.

(2) United States operations, $9,255,700 only; excludes
General corporate assets and other, $1,441,500.

Because the foregoing procedure does not constitute an
audit made in accordance with generally accepted
auditing standards, we do not express an opinion on the
amounts listed above. In connection with this
procedure, no matters came to our attention that caused
us to believe that the amounts should be adjusted.



March 28, 1990
To the Board of Directors of |

United Technologies Corporation
Page 2

We performed no audit or other procedures with respect
to the amount shown in the Letter for current closure
and post-closure cost estimates. Accordingly, we do
not express an opinion or any other form of assurance
on such amount.

It is understood that this report is solely for your
information and assistance in complying with the
requirements of the Environmental Protection Agency -
Subpart H ot 40 CFR, Parts 264 and 265 and the
regulations of authorized states, and should .not be
used for any other purpose.

Yours very truly,

Puc, Kl brrot
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Financial Summary

Millions of Dollars (except per share amounts)

United Technologies provides a broad range of high-technology
products and support services to customers in the aerospace,
building and automotive industries worldwide. Approximately half
of UTC’s sales come from businesses serving commercial and
industrial markets. The remainder is split about evenly between
commercial aerospace and defense-related operations.

UTC’s Performance in Brief 1989 1988
Sales $19,532.1 $18,000.1
Net Income $ 702.1 $ 659.1
Earnings per share:
Primary $ 5.34 $ 5.05
Fully diluted $ 5.20 $ 5.05
Dividends per common share $ 1.60 $ 1.55
Yearend business backlog $20,125.0 $16,875.0
Research and development $ 956.6 $ 9324
Capital expenditures $ 1,023.3 $ 8753
December 31,
Significant Balance Sheet tems 1989 1988
Assets
Current assets $ 8.506.8 $ 7,988.6
Fixed assets—net $ 3.951.9 $ 3,406.6
Other $ 2,139.5 $ 1,353.1
Liabilities
Current liabilities $ 6.376.1 $ 4,948.1
Long-term debt $ 1,959.6 $ 1,642.8
Other $ 1,522.2 $ 1.334.0
Shareowners’ equity $ 4,740.3 $ 4.823.4
Contents
Letter to Shareowners 2 Report of Independent Accountants 34
UTC at a Glance 4 Consolidated Financial Statements 35
Aerospace and Defense 6 Consolidated Summary of Business
Commercial and Industrial 16 Segment Financial Data 51
Management’s Discussion and Analysis of Results Selected Quarterly Financial Data 54
of Operations and Financial Position 24 Directors 55
Five-Year Summary 32 Leadership 56

Management’s Responsibility for
Financial Statemenis 34
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Dear Shareowner

I am pleased to report that United Technologies achieved
record revenues and earnings in 1989. Revenues increased
6.7 percent to $19.8 billion, while net income rose 6.5
percent to $702.1 million. Per-share earnings were $5.20
on a fully diluted basis, compared with $5.05 in 1988.

The quality of our earnings reflects the disciplined approach
we have taken to lowering the cost structure and improving the
operating performance of our aerospace, building systems and
automotive businesses. As we look out over the next several
years, we see additional opportunities to reduce costs

and maximize our resources. These continuing initiatives to
enhance UTC’s profitability are an essential part of our overall
efforts to offer shareowners a superior return on their
investment.

As an expression of confidence in UTC’s continued earnings
growth and working capital improvement, the board of direc-
tors last month increased the quarterly dividend 12.5 percent
from 40 cents to 45 cents a common share. The board also
declared regular quarterly dividends of $1.125 on the $4.50

preferred stock and $1.20 a share on the convertible preferres
stock held by the Employee Stock Ownership Plan, which we
established in 1989 to improve our existing employee savings
plan.

We remain committed to maintaining
consistent performance improvement, whil
we explore new opportunities for

future growth.

International revenues grew 18 percent in 1989 t0 $9.8
billion, representing 50 percent of our total revenues, as we
continue to expand our aggressive international marketing
efforts. Continuing economic growth in the Pacific Rim and
the impending integration of Western European markets offer
us new opportunities in regions where we already are quite
successful. And now, the political and economic progress
being made by the nations of Eastern Europe offers us poten-
tial opportunities that would have been difficult to envision ‘
even a year ago.

Our investments will continue in core technologies and prom-
ising joint ventures that are closely tied to our existing opera-
tions. With our marketing, manufacturing and management
skills in place worldwide to meet the changing needs of our
customers, we have a broad, solid foundation from which to
continue to build a truly global business. This international
business base is particularly advantageous during the economi
sluggishness now beginning to occur in certain North American
markets.

One area that will experience a slowdown over time is the
defense business. In recent years, UTC has been very success-
ful in reducing its reliance on defense contracts. Military and
space-related work, in fact, represented less than 25 percent of
our total revenues in 1989, UTC will, of course, continue its
long and proud role as a government contractor. However, we
have developed a much more stringent assessment of the risk
factors involved in defense-related projects, especially as it
relates to fixed-price development contracts. We are sensitive‘
to the importance of earning an adequate return on defense



!usiness in general. As a result, we expect to be able to
improve our profitability, despite overall reductions in govern-

ment business.

UTC’s board of directors has elected two new members who
bring broad experience and distinguished careers to the task.
Gerald D. Hines. one of the largest real estate developers in
the United States, has been active in real estate and develop-
ment for more than 30 years. Former U.S. Senator Howard
H. Baker. Jr., who after 19 years in the Senate and service as
President Reagan’s chief of staff, has earned widespread

bipartisan respect for his wisdom and integrity.

Edward W. Large. an executive vice president who served
UTC for some 35 years. will retire from the board and the cor-
poration at the end of April 1990. Ed was an architect of much
of UTC’s expansion in the 1970s. and he has contributed
substantially to the success of the corporation’s business de-
velopment efforts. We will miss his sage advice and counsel.

Every employee, at every level in every function, makes a
l‘)ecial contribution to the success of a great corporation. |
" “thank all our employees for the successes UTC achieved in
1989. As we move into the 1990s, we remain committed to
maintaining consistent performance improvement, while we

explore new opportunities for future growth.

Sincerely.

Kty T St

Robert F. Daniell

Chairman and Chief Executive Officer

February 1, 1990



UTC at a Glance

(1989 Revenues)

Aerospace and Defense

Power

Flight Systems

Pratt & Whitney
Commercial Engine Business
$3.4 billion

Pratt & Whitney
Government Engine Business
$2.5 billion

Pratt & Whitney Canada
$1.0 billion

Primary Customers
Commercial airlines and aircraft
leasing companies; U.S.
government, including NASA
and the military services;
non-U.S. governments; regional
and commuter airlines; aircraft
manufacturers; private business.

Principal Products and
Services

Commercial and military jet
engines, spare parts and product
support, including engineering
and development, specialized en-
gine maintenance, overhaul and
repair services; rocket engines
and space propulsion systems;
small gas turbine engines, spare
parts and related services for
business and regional/commuter
aircraft, and for fixed-wing
military aircraft and helicopters.

Sikorsky
$1.8 billion

Hamilton Standard
$1.0 billion

Missiles and Space Systems
$652.9 million

Norden
$132.9 million*

Primary Customers

U.S. government, including
NASA and the military services;
non-U.S. governments; aerospace
and defense prime contractors;
airframe and jet-engine manufac-
turers; oil industry and other
corporate businesses; hospitals
and ambulance services.

Principal Products and
Services

Military and commercial
helicopters and related mainte-
nance services; jet-engine and
flight controls; aircraft propellers;
environmental controls for
aircraft, spacecraft and subma-
rines; space life-support systems;
space launch systems; processing
and refurbishing nonmotor
segments of space shuttle
boosters: solid rocket motors for
strategic and tactical weapons
systems; high-technology
robotics; military radar systems
and computers; battlefield
command and control systems;
air traffic control radar systems;
high-technology optical systems.

*Total revenues were $322.5 million.
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I Building Systems

Carrier
$4.0 billion
Otis

$3.3 billion

Commercial and Industrial

Primary Customers
Mechanical and building
contractors; homeowners, build-
ing owners and developers;
architects and consultants; trans-
portation companies and
shipping operations.

Principal Products and
Services

Heating, ventilating and air con-
ditioning (HVAC) equipment for
commercial, industrial and
residential buildings; industrial
and transportation refrigeration
units; HVAC replacement parts
and services; building controls;
elevators, escalators, moving
walks and shuttle systems, and
related installation, maintenance
and repair services; moderniza-
tion products and services for
elevators and escalators.

Industrial Systems

UT Automotive
$1.7 billion

Control Systems
$273.3 million

Primary Customers

Original equipment manufac-
turers of automobiles, trucks, and
off-road vehicles and equipment;
automotive aftermarket suppliers
and service centers; HVAC and
appliance manufacturers.

Principal Products and
Services

Automotive wire harness
systems; DC electric motors and
actuators; electromechanical and
electronic switches, modules,
control systems and components;
automotive interior trim systems
and components; hydraulic
systems and components;
automotive emissions test equip-
ment and inspection services.



Aerospace and Defense

Pratt & Whitney (P& W) had its strongest year ever in 1989.
Commercial engine orders, including options, totaled nearly
$12 billion—more than double the $5 billion in orders and
options announced in 1988. At yearend, P&W’s backlog of
commercial orders, including options, amounted to $19.9
billion, a 75 percent increase over the 1988 total. Pratt &
Whitney Canada also had a very strong year, as the company
continued to enhance its position in the growing market for

general aviation and regional airline engines.

On the military side, Pratt & Whitney won the majority share
of the U.S. Air Force’s fighter engine competition for the third
consecutive year in 1989. Pratt & Whitney also completed all
ground demonstrator program requirements for the K119
engine, P&W’s powerplant for the U.S. Air Force’s new
Advanced Tactical Fighter.

Commercial Engine Business Has Record Year

Pratt & Whitney’s record volume of commercial business in
1989 reflects strong market demand for new aircraft and the
engines to power them. The PW4000, P&W’s most powerful
engine, accounted for approximately $4.7 billion in orders and
options for the year. Commercial airlines and aircraft leasing
companies worldwide ordered some 479 PW4000s, with
options on more than 200 additional engines, to power their
new wide-body aircraft.

The PW4000 is now installed on every type of wide-body
currently in production and those slated for certification. As
more powerful engines are needed for even larger aircraft
such as the proposed Boeing 777, the PW4000 is well-
positioned for success because of its built-in potential to
“grow” in thrust capacity. The first growth version of the
PW4.000 family of engines was selected in 1989 by
Northwest Airlines to power its new Airbus A330 twinjet.

In the intermediate-thrust range, the PW2000 engine captured
75 percent of the 1989 engine orders for the mid-size Boeing
757 twinjet. Northwest Airlines awarded Pratt & Whitney a
$1.5 billion order, including options, for PW2000 and
PW4000 engines to power as many as 90 Boeing aircraft.
United Airlines selected the PW2000 for its new 757 fleet—an
engine order with a potential value of more than $1.4 billion,

if all options are exercised.




aving anticipated the
product and market require-
ments of its commercial
customers, Pratt & Whitney
has positioned itself as the
only manufacturer in the
industry able to offer new-
technology engines for both
wide-body and standard-body
aircraft. These highly ad-

Pratt & Whitney’s new-technology engines
are helping airlines modernize and expand
their fleets to meet traffic growth. . . .

vanced power plants are help-
ing airline operators update
their fleets with planes that can
carry more passengers,
farther, with greater economy.
For example, P&W’s largest
and most powerful turbofan,
the PW4000, is the most
fuel-efficient high-thrust en-
gine ever built. It also offers
the lowest maintenance costs

of any engine in its class, and
is able to “‘grow” to meet
future thrust requirements. As
a result, the PW4000, which
accounted for $4.7 billion in
orders and options in 1989, has
become the engine of choice
to power today’s wide-body
aircraft.







Pratt & Whitney’s support services are
responding to a customer need to boost
fleet operating efficiencies. . . .

ith the demand
for new commercial aircraft
continuing to surge and with
carriers striving to keep their
fleets running efficiently,
overhaul and repair capacity
is at a premium. Pratt &
Whitney is positioning itself to
meet this customer need by
expanding its engine overhaul
and repair capabilities in the
United States and Singapore,
by revamping its new facility in
the Netherlands and by
opening a product support
operation in Ireland. Pratt &
Whitney also has tailored
comprehensive programs to
improve parts deliveries and
increase spare engine
availability. And its field sup-
port staff has been nearly
doubled to respond to
customer needs quickly,
on the spot.

The V2500, an engine developed by the five-nation Interna-
tional Aero Engines consortium in which P&W is one of the
principal shareowners, entered commercial service in mid-
1989 on the Airbus A320 twinjet. Later in the year, McDon-
nell Douglas selected the V2500 as its engine to power the
new MD-90 aircraft. Delta Air Lines became the launch
customer of the V2500-powered MD-90 with an order, in-
cluding options, for as many as 160 aircraft in 1989. The
engine order has a potential value of nearly $2 billion.

Demand for P&W’s workhorse engine, the JT8D, remained
strong. Customers ordered more than 1,300 JT8D-200
turbofans, including options, valued at $3.5 billion, to power
McDonnell Douglas MD-80 airerafi. The 13,000 JT8Ds and
3,600 other engines now in service, combined with the growing
number of P&W engines entering service, should provide a
viable spare parts and aftermarket service business throughout
the 1990s. Pratt & Whitney also is producing ‘‘hush kits” that
will help extend the useful life of aircraft powered by standard
JT8Ds by bringing them into compliance with today’s stricter
noise standards.

Pratt & Whitney Wins Fighter Engine Business

Pratt & Whitney won a 60 percent share of the U.S. Air Force’s
fighter engine requirements in 1989. In addition to the
F100-PW-220 engine, the order included P& W’s more
powerful F100-PW-229 for the first time. This improved-
performance engine gives Pratt & Whitney thrust parity with
the competition and enhances its competitive position in
international markets. In the 1990 round of the U.S. Air
Force’s annual fighter engine competition, the new F100-
PW-229 accounted for half of the total order.

Pratt & Whitney is developing the F119 engine to compete for
the U.S. Air Force’s Advanced Tactical Fighter business in the
1990s and beyond. The company will deliver six F119s to the
two competing aircraft teams in early 1990 for flight-testing in
prototype aircrafti. A final aircraft-engine team is expected to
be selected by the Air Force in 1991.

In space propulsion, P&W’s RL10 rocket engine has com-
pleted 286 successful consecutive firings within the last three
decades. More than 120 RL10 engines were on order at
yearend, with production expected through at least 1996.
Pratt & Whitney currently is testing the RL10A-4 model,
which has 25 percent higher thrust, for the Atlas IIA vehicle.



Also, NASA selected Pratt & Whitney for the Advanced
Expander Test Bed Rocket Engine Program, a five-year pro-
gram to develop technology for advanced rocket engines in the
7,500-t0-50,000-pound-thrust category.

Component testing began in 1989 on the alternative high-
pressure turbopump that Pratt & Whitney is developing for the
Space Shuttle Program. This effort to improve the reliability of
the shuttle’s main engines began in 1986 and will continue
through 1993. Pratt & Whitney also is working on a hyper-
sonic propulsion system for the proposed National Aerospace
Plane. The company has successfully completed full-scale
testing at Mach 6, with the ultimate goal of producing an
engine capable of attaining speeds up to Mach 25.

Pratt & Whitney Canada Raises Market Position
Pratt & Whitney Canada (PWC) had a very successful year,
increasing its share of small gas-turbine engine sales from 25
percent in 1988 to 27 percent in 1989.

In one major competition, GPA Group Ltd. ordered 88 ATR42,
ATR72 and de Havilland Dash 8-300 commuter aircraft, all
powered by the PW100 family of turboprop engines. The
company continues to expand its PW100 series, with growth
variants of its most powerful production model, the PW125B,
currently under development. PWC also continues to develop
the PT6 turboprop for additional applications. In 1989, this
engine was chosen to power two new aircraft, the Beech Super

King Air 350 and the Pilatus PC-12.

The PW300 turbofan, PWC’s newest offering for business jet
customers, was selected by British Aerospace to launch the
BAe 1000 aircraft. The PW300 is a 5,000-pound-thrust-class

engine for mid-size business jets with transcontinental range.

The new 901A auxiliary power unit, which provides aircraft
with power for starting, lights and air conditioning, entered
service in 1989 with the Boeing 747-400. The PW206A,
PW(’s new turboshaft engine, was selected by McDonnell
Douglas for its MDX light helicopter.

Sikorsky Adds to International Business

Sikorsky has been successful in supplementing its core
helicopter production programs for the U.S. military services
with important new business in international markets. Inter-
national sales accounted for nearly one-fourth of Sikorsky’s
total revenues in 1989, up from some six percent five years
ago. There has also been renewed interest in the versatility of
helicopters, such as Sikorsky’s commercial S-76 aircraft, for

non-military uses.

10

Pratt & Whitney has been saluted by the
U.S. Air Force for quality manufacturing
and for cost-cutting achievements. ...

ratt & Whitney won two
important U.S. Air Force
awards in 1989 that reflect the
company’s firm commitment
to providing customers with
quality products at the lowest
cost. Pratt & Whitney was the
only company this year to
receive the Big Q Award for
producing high-quality aircraft
engines and parts—the
second yearin a row it has
received this coveted award.
Pratt & Whitney earned the
Cost Cutter Award for excep-
tional performance in cutting
contract costs. Pratt &
Whitney also won the majority
share of the Air Force’s fighter
engine requirements for the
third consecutive year in 1989.

——
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Sikorsky has been aggressively pursuing new business in
international markets. For example, Sikorsky has major
marketing initiatives under way in Japan, Turkey and the
Republic of Korea, and in 1989, the Hong Kong government
awarded Sikorsky a $54 million contract for eight S-76
helicopters, with options for another four aircraft potentially
worth $30 million. More than half of the company’s S-76
deliveries during the year were to overseas customers.

Current U.S. government requirements continue to drive
production of Sikorsky’s core product line, the U.S. Army
UH-60A BLACK HAWK and the Navy SH-60B SEAHAWK,
as well as derivative aircraft for military customers in both the
United States and overseas. BLACK HAWK and SEAHAWK
aircraft are also being manufactured under license in Australia
and Japan. In addition, Sikorsky has been developing a
prototype for the U.S. Army’s MH-60K special operations
aircraft, a BLACK HAWK derivative that incorporates sophis-
ticated avionics and other equipment to meet U.S. readiness

needs for unconventional combat missions.

The company has begun full-lot production of 175 SH-60F
CV Helo derivatives of the basic SEAHAWK model, which will
be used by the U.S. Navy for antisubmarine warfare. Mean-
while, Sikorsky continues to produce the heavy-lift CH-53E
SUPER STALLION for the U.S. Marine Corps and the
MH-53E SEA DRAGON for the U.S. Navy. Three of 12 SEA
DRAGON helicopters were delivered to Japan in 1989 for
service with the Japanese Defense Agency.

Sikorsky is teamed with Boeing Helicopter Company to
compete for production of the LHX aircraft, the next genera-

tion of U.S. Army helicopters. The winning team is expected to
be named in late 1990.

United Technologies and Dow Chemical Company formed a
joint-venture company in 1989 that will provide advanced
composite components for the aerospace, defense and auto-
motive industries worldwide. The new venture will combine
Dow’s advanced composites fabrication-related technology with
Sikorsky’s expertise in developing and manufacturing compos-
ites parts for the aerospace industry.

Hamilton Standard Posts Record Backlog

At Hamilton Standard, new commercial and military business
resulted in a record yearend backlog that was balanced along
all product lines. Several contracts were awarded to produce
propellers, environmental control systems and engine controls
for new regional commuter aircraft. Hamilton Standard also
won a major contract to supply environmental control equip-
ment for Boeing airliners through the mid-1990s.

13



Nord-Micro, a West German affiliate, received a contract to
supply the cabin-pressure control system for the U.S. Navy’s
new P-7A antisubmarine warfare aircraft. Nord-Micro and
Microtecnica, an ltalian affiliate, expanded their participation
in European space programs, and Hamilton Standard won new
contracts for work on the U.S. space station and Japan’s space

station module.

Hamilton Standard opened a customer service center in 1989
that is devoted to aircraft equipment overhaul and repair
services. The new facility’s streamlined workflow system has
accelerated turnaround time to airline and military customers
and has improved the division’s overall business results.

United Technologies Optical Systems (UTOS) has been inte-
grated into Hamilton Standard’s operations—a strategic move
that provides a natural synergy between UTOS’ pioneering
optical and electro-optical technology and Hamilton Standard’s
flight systems, avionics and space capabilities. Also, Hamilton
Standard purchased fiber-optic patent and technology rights
from Thompson CSF of France, which enhances the division’s
guidance and rotary-wing flight control technology.

Other Flight Systems Units Strengthen Prospects
The Chemical Systems Division (CSD), which manufactures
solid rocket motors for strategic, tactical and space launch
vehicles, achieved a series of technical successes during the
year that strengthened its prospects for future programs. For
example, the first Titan IV, the U.S. Air Force’s newest
expendable launch vehicle which CSD has been helping to
develop, was launched successfully in 1989, as was the first
Commercial Titan Launch Vehicle. Martin Marietta Corpora-
tion has ordered seven additional Titan IV booster assemblies.
In addition, CSD’s third-stage motor powered a series of
successful Trident D-5 missile test launches.

USBI, which assembles and refurbishes solid rocket motors
for the U.S. Space Shuttle Program, contributed to three
shuttle launches in 1989. Meanwhile, Space Flight Systems
continued work on a NASA study contract for an unmanned
version of the space shuttle, and was asked to submit a pro-
posal to design and build a commercial spaceport in Australia.

Norden’s major radar programs, the Joint STARS (Surveillance
Target Attack Radar System) and the Multi-Mode Radar
System, both recorded numerous successful flight tests in
1989 as they move toward production. In addition, the initial
set of Airport Surface Detection Equipment was delivered in
January 1990 to the Greater Pittsburgh International Airport,
the first of some 30 U.S. airports that will receive this system.

14

Hamiilton Standard technology provides |
fuel-efficient power and passenger
comfort aboard the Boeing 747-400. . ..

oeing’s newest
wide-body jet comprises
state-of-the-art technology
that includes 25 Hamilton
Standard components. A
Hamilton Standard environ-
mental control system, for
example, cools and heats the
aircraft and provides cabin
pressurization. This system
draws power from Pratt &
Whitney Canada’s advanced §
energy-saving auxiliary powe
unit, which is managed by
Hamilton Standard fuel and
pneumatic system controls. §
And the “brain” behind Pratt}
Whitney’s high-thrust PW400(§
turbofan, which powers the
aircraft, is a full-authority :
digital electronic control sys-
tem from Hamilton Standard }
that automatically and
efficiently regulates the
engine’s fuel controls and gas|
turbine accessories.
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Commercial and Industrial

Otis, the world’s leader in manufacturing, installing and
servicing elevators and escalators, had a very strong year in
1989, mainly due to good international market conditions and
to its large, growing aftermarket business. Service and mod-
ernization activities accounted for more than half of the
company’s total revenues and a sizable portion of its profits in
1989. In addition, Otis has been winning increasingly larger
shares of the U.S. and world markets for new equipment.

Otis Enhances Its Leadership Position

At yearend, Otis’ share of the global new-equipment market
was 24 percent, twice that of its nearest competitor. Otis is the
only elevator manufacturer with double-digit market shares in
all major elevator markets worldwide. In Japan, where the
demand for technologically advanced producis is greater than
in other areas, Otis has more than doubled its new-equipment
market share to 14 percent during the past five years.

The company has been actively pursuing business in Eastern
Europe and the Soviet Union and continues to increase its
investment in a joint venture in the People’s Republic of
China. And with its longstanding organization in Western Eu-
rope, Otis is well-positioned to address the market changes
that are expected after 1992, when trade barriers within the

European Economic Community are lowered.

Otis also has been incorporating advanced technologies and
customer-service innovations throughout its entire product line

to enhance its leadership position. In 1989, as part of a
five-year, $400 million engineering program begun in 1986,

the company completed a new engineering center in Tokyo, its
sixth such facility in the world. Otis also plans to open addi-
tional manufacturing facilities in Brazil, India and Japan in 1990.

Otis has introduced several new products targeted at growing
segments of the construction industry. For example, the
company launched the Elevonic® 411 system, its most ad-

vanced high-rise elevator, in 1989. Otis’ new interactive
Elevator Management System (EMS), when linked to Elevonic
411 or other systems, allows building managers to monitor
and adjust the performance of up to 64 elevators from a

central location.
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Otis also introduced the mid-rise SPEC90™ elevator in 1989.
Manufactured in Japan for sale throughout the Pacific region,
the new SPEC90 system is well suited to the six- and seven-
story projects being constructed in rapidly developing countries
such as India, Thailand, Korea and Indonesia. The SPEC90
system builds on the worldwide success of its predecessor, the
SPEC60™ elevator. lts quieter operation, enhanced perform-
ance time, smaller machinery and fiber-optic communication
links are engineering improvements over comparable products
on the market.

Nippon Otis, the company’s Japanese joint venture, unveiled
the industry’s first linear induction motor (LIM) elevator
system in 1989. With its motor mounted in the counterweight,
the LIM system allows for a space-efficient mid-rise elevator
that eliminates the need for a machine room. The highly
advanced system is especially important to the elevator market
in Japan, where building space is at a premium. It will be
released for sale there in 1990.

Also in 1990, Nippon Otis will begin installing the $15 million
“people mover” shuttle system connecting a new terminal and
gate area at Tokyo’s Narita International Airport. Another
shuttle system has been ordered by the J. Paul Getty Centre in
Los Angeles, California.

New Carrier Products Aimed at Higher Profits
Carrier, the world’s leading producer of heating, ventilating
and air conditioning equipment, introduced 28 new product
lines in 1989 for residential and commercial applications. In
the past three years, the company has released a total of 93
new product lines, which accounted for some 70 percent of its
North American sales in 1989.

These customer-oriented products are the result of substantial
capital and R&D expenditures and reflect the company’s drive
toward higher quality and technological differentiation. They
are expected to help Carrier enhance its future profitability.
They are also aimed at helping the company capture larger
portions of the growing add-on and replacement business in
North America, as well as expanding international markets. To
maintain its leadership position, Carrier continues to invest in
new technologies related to advanced compressors, electronics

and alternate refrigerants.
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Otis constantly monitors its equipment
and can dispatch a service crew withil
minutes of a customer’scall. . . .

here are more than 1,70(
Otis field offices with som
20,000 service techniciar
maintaining 634,000 elev
and escalators worldwid
an Otis elevator shuts do
anywhere in the United S
or Canada, customer ser
representatives at the
OTISLINE® centralized di
patching center are on h:
day or night, to send a
mechanic to the site imm
ately. Otis France operat
similar dispatch network
Paris. Another Otis innov:
remote elevator monitori
REM, is an electronic moi
ing and diagnostic devic«
located inside the elevat
identifies problems and
dispatches mechanics, o
before building owners a
aware of the situation. Tt
system also is used to ar
and resolve the causes o
equipment malfunctions
to help technicians identi
areas for preventive
maintenance.
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Carrier’s all-new product lines offer home-
owners higher quality and reliability, im-
roved comfort and quieter operation. . . .

arrier is marketing
completely redesigned central
air conditioners and electroni-
cally controlied gas furnaces
for the residential market. The
new HydroTech2000™ heat
pump, for example, combines
space heating and cooling
with domestic water heating

to save homeowners up to 45
percent in energy costs over
comparable systems. The
innovations developed for the
HydroTech2000 unit will
benefit the entire line of Carrier
Tech2000™, Bryant and Day &
Night Reliant™, and Payne
Endura™ products. The
Infinity™ gas furnace also

uses the same variable-speed,
microprocessor-controlled
technology that contributes to
the efficiency, comfort and
quiet operation of the Hydro-
Tech2000 system.

Among the new products released in North America during
the year were central air conditioning units and heat pumps for
residential applications, and a small, quiet, efficient furnace
for homes. Carrier also introduced new rooftop cooling and
heating units for commercial installations such as shopping
centers and low-rise office buildings. These new products are
designed for increased quality and reliability, as well as for

easier installation and serviceability.

Another new-product innovation is the Carrier Refrigeration
Management System, which was developed to safely recycle
CFC-11, a refrigerant linked to ozone depletion. CFC-11 is
used in approximately 80 percent of the world’s centrifugal
chillers. The new Carrier system will provide a cost-effective
way of minimizing CFC-11 emissions into the environment

during routine servicing and emergency repairs.

Carrier announced in 1989 that it will open a new facility in
the United States to manufacture advanced-technology scroll
compressors for use in residential and light commercial air
conditioners and heat pumps. Scroll compressors are smaller,
lighter, quieter and more efficient than compressors currently
being used. Production will begin in 1991.

Carrier benefited throughout 1989 from strong performances
by its European operations, particularly its distribution compa-
nies and two of its subsidiaries, Delchi in Italy and Interclisa in
Spain. Carrier’s ability to serve offshore markets with local
operating companies has led to market share gains worldwide.

Carrier is represented in some 120 countries and is the leader
in each of the two most rapidly expanding geographic markets
for air conditioning: Carrier is the leading supplier in Europe
and the Mediterranean region, which includes the Middle East;
the company also is the market leader in the Far East, exclud-
ing Japan, where Carrier faces formidable competition from
local companies. Toyo Carrier, a Japanese-based subsidiary,
announced in 1989 that it will build an engineering center in
Japan to strengthen product lines sold there and throughout
the Asia-Pacific region.

Carrier Transicold Division, which sells to worldwide transport
refrigeration and air conditioning customers, also contributed
to Carrier’s 1989 operating performance and achieved market
share gains throughout the year. The division’s container refrig-
eration unit sales increased 70 percent, fueled by orders from
leasing companies such as Itel, TransAmerica and Triton, and
from Maersk, one of the world’s largest shipping companies.
Transicold’s truck and trailer refrigeration business posted a
20 percent increase in sales over its 1988 total.
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UT Automotive is working closely with car
makers to meet their needs for value-added
product design and quality assurance. . . .

rompted by quality and
cost-improvement require-
ments, auto manufacturers
throughout the world are
asking their key suppliers to
take on increased design and
engineering responsibility for
their products. UT Automotive
is addressing this industry
trend by forming closer

working relationships with its
customers—from product
development through produc-
tion. For example, a company
representative works full-time
at the Ford assembly plant
where the 1990 Lincoln Town
Car is in production to ensure
that the components and
systems supplied by UT Auto-
motive continue to satisfy the

customer’s quality require-
ments. The Town Car contai
UT Automotive products
valued at more than $1,000
per vehicle, including the
instrument panel, steering
wheel, wiring systems,
switches, window-lift motor:
keyless entry module,
hydraulics and trim.



UT Automotive Achieves Record Revenues

UT Automotive (UTA) achieved record revenues for the
seventh consecutive year in 1989, primarily due to increased
market penetration in North America and strong car sales in
Europe, which offset the effects of lower U.S. auto production.

The company has been increasingly successful in penetrating
key automotive markets worldwide by meeting customer
requirements for quality products and integrated systems.
During the year, UTA completed design and development of
modular headliners for General Motors, electrical distribution
systems for certain Ford and Chrysler models, and door and
sidewall trim for a 1991 GM model. UTA will supply multi-
function switches for future models of several Ford vehicles, as
well as for certain 1993 General Motors models. The com-
pany also won an order to supply keyless entry systems for
various GM luxury models.

UTA’s business with Japanese and Korean automakers operat-
ing in North America has been increasing. The company will
be supplying NUMMI, the joint venture between General
Motors and Toyota, with brake hose assemblies and fender
liners and will supply Hyundai’s Canadian operations with air-
conditioning and power-steering hose assemblies. UTA also
will design and produce four new electronic modules for

Nissan’s North American operations.

UT Automotive is positioning itself in Europe for the antici-
pated market changes resulting from economic unification
after 1992, As part of its strategy, the company is focused on
building its wire systems and engine cooling business to meet
emerging customer needs. During 1989, key business awards
were received from PSA and Fiat.

United Technologies acquired the remaining interest in
Sheller-Globe Corporation, a leading supplier of steering
wheels, instrument panels and other automotive components.
Sheller-Globe’s broad experience—combined with UTA’s
expertise in designing and manufacturing electrical distribution
systems, switches, motors, electronics and trim systems—pro-
vides automakers with one of the most complete engineered
systems capabilities in the industry.

To further strengthen its ties with customers, UT Automotive
continues to enhance its reputation for quality products and
improve the productivity of its operations worldwide. In 1989,
UTA received numerous quality awards from Ford, Chrysler
and General Motors, as well as from Ford of Europe.
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Management’s Discussion and Analysis
of Results of Operations and Financial
Position

The following discussion and analysis sets forth certain factors
which produced changes in the Corporation’s results of operations
during the three-year period ended December 31, 1989, and
comments on the Corporation’s financial position at that date as
presented in the accompanying financial statements. Operating re-
sults of the Corporation’s business segments are shown in the
Consolidated Summary of Business Segment Financial Data on
pages 51 through 53 of this Annual Report.

In addition to the factors noted below, economic inflation tended
to produce modest increases in material prices, employee compen-
sation and other costs and in the Corporation’s selling prices to
customers.

Results of Operations

Revenues increased:
7% or $1.2 billion from 1988 to 1989;
6% or $1.1 billion from 1987 to 1988.

Sales increased 9% and 5% (10% in each year excluding the
sales of the Corporation’s Essex subsidiary which was sold in
February 1988} in 1989 and 1988, respectively. It is estimated that
increases in selling prices to customers averaged 4% in 1989 (3%
in 1988). The net impact of translating sales of foreign subsidiaries
was to reduce 1989 sales by 1% and increase 1988 sales by 1%,
indicating that the real volume of sales increased approximately 6%
and 1% (7% in 1989 and 6% in 1988 excluding the sales of Essex)
in 1989 and 1988, respectively.

Revenues of the Corporation’s principal business segments for
the years ended December 31 were:

In Millions of Dollars 1989 1988 1987

Power $6,991.1 $6,346.7 $5,739.6
$3.592.1 $3.,505.8 $3.246.0
$7.260.7 $6,523.3 $5,734.3

Flight Systems
Building Systems
Industrial Products for the

Automotive and Other
Industries

$1.931.6 $1.965.8 $2.713.9
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* Continuing operations

In 1989, 48% of Power segment sales were in the commercial
airline market (48% in 1988 and 47% in 1987); 36% were for
military use (37% in 1988 and 1987); 15% were in the general
aviation market (14% in 1988 and 13% in 1987); and the re-
mainder were in other markets.

Power revenues increased in 1989 by $644.4 million, or 10%.
All businesses within this segment contributed to the increased
revenues. The increase in the commercial business was due in larg
part 1o increased shipments of the PW4000 engine and increased
spare parts sales. As of December 31, 1989, 39 airlines have
placed firm orders for a total of 1,090 PW4000 engines. Sales anc
orders for this engine have placed it on all wide-bodied aircraft
currently produced or scheduled for production. The increases in
the other businesses were a result of both increased engine and
spare parts sales. Revenues increased in 1988 by $607.1 million,
or 11%, primarily as a result of increased sales of commercial
engines. The increase in commercial engine sales was due in large
part 1o increased sales of the PW4000 engine, which was phased:
during 1987, and continued strong demand for the JT8D engine.
The general aviation business also contributed increased engine
sales in 1988. These increases were offset to some extent by lower
spare parts sales in the government engine business.

Helicopter business revenues in 1989 contributed 49% of
Flight Systems segment revenues (49% in 1988 and 47% in 1987

and the remainder were from sales of defense electronics, space

propulsion and other aircraft products. Revenues of this segment i

Net Income
$ Millions

Sales
$ Billions
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*Continuing operations
"Includes the restructuring provisions
discussed on page 33.
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creased $86.3 million, or 2%, in 1989. All segment businesses
other than missiles and space contributed 1o the improvement.
Revenues of this segment increased $259.8 million, or 8%, in
1988. The increased revenues resulted {rom improvement in the
helicopter business due to an increase in units sold, improved prices
for certain products and increased royalty income, and from
improved revenues at the Hamilton Standard Division offset to some
extent by lower revenues at Norden Systems.

Building Systems segment 1989 revenues were derived 55%
from air conditioning products and services (54% in 1988 and
56% in 1987) and 45% from elevator and escalator products and
services (46% in 1988 and 44% in 1987). Revenues increased
11%, or $737.4 million, in 1989 and 14%, or $789 million, in
1988. The impact of foreign exchange rates versus the dollar
reduced sales in 1989 by approximately $131 million and increased
sales by approximately $181 million in 1988, The increased
revenues in both years exclusive of the translation impact were due
to increased volume in the air conditioning and elevator businesses
as well as increased service revenues in the elevator business.

In 1989, 85% of the Industrial Products segment revenues were
from the automotive industry (77% in 1988 and 52% in 1987);
10% and 38% of 1988 and 1987 revenues, respectively, were

“om wire and cable products and the remainder in all years were in
‘Other markets. This segment’s revenues decreased $34.2 million, or
2%, in 1989 and decreased $748.1 million, or 28%, in 1988. In
February 1988, the Corporation sold its Essex subsidiary (wire and
cable business). Excluding Essex, this segment’s 1989 revenues
would have increased $154.8 million, or 9%, primarily as a result
of increased sales to the automotive industry. Excluding Essex,
revenues for 1988 would have approximated 1987 revenues.

Financing revenues and other income, net:
decreased 57% or $293.4 million from 1988 to 1989;
increased 95% or $251.8 million from 1987 to 1988.

Financing revenues and other income, net, exclusive of amounts
allocated to segment operating profit, decreased $211.0 million in
1989 and increased $184.6 million in 1988.

The primary reasons for the 1988 increase and the 1989 de-
cline are 1988 pretax gains aggregating approximately $235
million on the sales of the Corporation’s leasing subsidiaries, Essex

subsidiary and its investment in Telefunken Electronic GmbH, a
West German joint venture. See Note 3 in the accompanying
financial statements.

Cost of goods and services sold as a percent of sales:
decreased 1% from 1988 to 1989;
increased 1% from 1987 1o 1988.

Cost of goods and services sold as a percent of sales increased in
1988 and declined in 1989 primarily as a result of the inclusion
of the 1988 restructuring charge of $148.8 million. Exclusive of the
restructuring charge, cost of sales as a percent of sales would have
remained constant in all periods presented.

Research and development expenses increased:
3% or $24.2 million from 1988 to 1989;
6% or $53.6 million from 1987 to 1988.

Research and development expenditures in 1989 and 1988,
before partial sponsorship funding from customers and suppliers,
were 32% and 4% higher than in 1988 and 1987, respectively.
The primary reason for the increase in both periods was higher
expenditures in the Power segment on advanced engine models.
Partial sponsorship funding from customers and suppliers in certain
advanced commercial and military aircraft engine programs
aggregating $304 million, $21 million and $38 million in 1989,
1988 and 1987, respectively, have been applied as reductions of
research and development expenses. The large increase in partial
sponsorship funding in 1989 was largely due to increased supplier
parlicipation fees related to advanced commercial engines ($72
million) and customer participation in military engine development

($211 million).
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Selling, service and administrative expenses increased:
7% or $188.3 million from 1988 to 1989;
6% or $154.2 million from 1987 to 1988.

Selling, service and administrative expenses as a percent of sales
have remained relatively constant in all periods presented. The
1989 increase is a result of the higher level of sales and increased
volume across all business segments discussed above, offset in part
by the sale in February 1988 of the Corporation’s Essex subsidiary
whose expenses are included to the date of sale. The primary
reasons for the 1988 increase are the effects of changing foreign
exchange rates upon the conversion of expenses of non-U.S.
subsidiaries, and increased selling and administrative expenses in
the air conditioning business, offset in part by the sale of the
Corporation’s Essex subsidiary.

Operating profit (after restructuring charges):
increased 27% or $342.7 million from 1988 to 1989;
decreased 9% or $122.2 million from 1987 to 1988.

Operating profits (losses) (before interest expense and general
corporate expenses) of the Corporation’s principal business seg-
ments for the three years ended December 31 were:

In Millions of Dollars 1989 1988 1987

Power $946.5 $685.2 $687.9
Flight Systems $ 55.7 $(15.4) $ 97.0
Building Systems $481.4 $409.0 $396.6
Industrial Products for the

Automotive and Other Industries  $157.8 $216.7 $236.1

The operating profits (losses) included in the table above reflect
the effects of restructuring actions resulting in a charge to 1988
operating profits of $14.8.8 million (see Note 2 in the accompanying
financial statements). The restructuring charges included provisions
to re-baseline major radar contracts at Norden Systems, charges to
write-off capital equipment which became excess to Norden’s needs
(aggregating $115.2 million) and, at several operating units, costs
of relocation of some operations and of personnel reductions ($33.6
million). The objective of the employee severance programs was to
reduce costs and improve the Corporation’s competitive position,
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Operating profit before restructuring charges increased $193.9
million in 1989 and $26.6 million in 1988. For purposes of
the analytical discussion presented in the following paragraphs,
the operating profits excluding the restructuring and employee
severance charges in 1988 were:

In Millions of Dollars 1989 1988 1987 |

Power $946.5 $713.8 $6879
Flight Systems $ 55.7 $1048 § 970
Building Systems $481.4 $409.0 $396.6
Industrial Products for the

Automotive and Other Industries  $157.8 $216.7  $236.1

Power segment operating profits increased $232.7 million, or
33%, in 1989. The increase was a result of the increased revenues
discussed above, increased partial sponsorship funding of research
and development on advanced commercial engines and the effects o
cost reduction programs. Operating profits increased $25.9 million,
or 4%, in 1988. The main reasons for the increased profitability
were the increased volume discussed above, a cancellation settle-
ment of a foreign military engine order and a profit realized on the
sale of notes received in connection with the 1987 sale of the
Corporation’s Elliott division. These increases were offset to some
extent by lower profit in the general aviation business, which despite
increased volume was adversely affected by lower margins resulting
from adverse foreign exchange rates.

Return on Equity Return on Sales

(After Tax) (After Tax)

Percent Percent
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Operating resulis of the Flight Systems segment decreased $49.1
million, or 47%, in 1989. The helicopter business was adversely
i impacted by inventory write-offs with lower royalty income being

partially offset by a participation fee. Norden continued to operate at

. aloss reflecting continuing losses associated with performance of
certain fixed price development contracts, repositioning the business
and period costs in excess of gross margin levels. The Corporation
continues to monitor the activities at Norden and to take such
actions as are prudently appropriate to position Norden for the
future. In April 1989, Norden was notified by General Dynamics
that Norden was terminated as a sub-contractor on the A12 program.
Although the full impact of the termination is not yet determinable,
the Corporation believes that the termination will have no material
adverse impact on the Corporation’s results of operations. The
Corporation’s Hamilton Standard Division produced substantially
improved operating results which somewhat offset the poor perform-
ance of the other operating units in this segment. Operating profits
in this segment increased $7.8 million, or 8%, in 1988. The
increased profitability resulted from improved operating results at
the Hamilton Standard Division and the helicopter business, which
benefitted from inereased royalty income, increased units sold and
improved margins. These improvements were substantially offset by

erations at Norden.
¥ Building Systems segment operating profit increased $72.4
million, or 18%, in 1989. The reason for the improvement was
increased profitability in the elevator and air conditioning businesses
primarily as a result of the higher volume discussed above and
increased margins in the elevator business. The profitability
increase in the air conditioning business occurred despite continuing
intense competition in that business. The increase in operating
profit of $12.4 million, or 3%, in 1988 was primarily a result of
increased profitability in the elevator business. Profitability in the
air conditioning business was adversely affected by continued
competitive pressure on margins and increased new-product devel-
opment costs. The impact of these items was partially offset by a
gain on the sale of certain real estate.
Operating profits in the Industrial Products segment declined

$58.9 million, or 27%, in 1989. The decline was caused by losses
incurred by Sheller-Globe (see Note 3 in the accompanying financial

statements), the absence of operating profits of the Corporation’s
Essex subsidiary which was sold in February 1988 and lower
operating profits in the automotive business as a result of the general
softness in the U.S. automobile market during the second half of
1989 offset to some extent by gains on sales of certain small
business units. Operating profits of Essex are included to the date of
disposition. Operating profits decreased $19.4 million, or 8%, in
1988. The principal reason for the decline in this segment was the
sale of Essex, offset in part by increased profitability in the Corpora-
tion’s automotive business.

Interest expense:
increased 11% or $34.4 million from 1988 to 1989;
decreased 6% or $19.6 million from 1987 to 1988.

Interest expense was $346.5 million and $312.1 million in 1989
and 1988, respectively. The increase in 1989 was a result of higher
net borrowings offset slightly by lower short-term interest rates. The
increased borrowings were primarily due to the acquisition of
treasury shares in connection with the Employee Stock Ownership
Plan discussed below and other investing activities. The decrease in
1988 was a result of lower average borrowings and higher amounts
of interest capitalized on fixed assets constructed, offset to some
extent by slightly higher rates.

The weighted-average interest rate paid on the Corporation’s
short-term borrowings in 1989 was 12.9% (13.7% in 1988 and
9.4% in 1987), and the average composite rate for short-term
borrowings and long-term debt for 1989 was 10.8% (10.9% in
1988 and 9.5% in 1987). The average rate applicable to debt
outstanding at December 31, 1989 was 9.3% for the short-term
borrowings, and the average composite rate including long-term debt
was 9.1%. Average short-term interest rates are significantly
affected by foreign subsidiaries’ borrowings, including those in
highly inflationary economies.
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Net income increased:
$43.0 million from 1988 to 1989;
$67.4 million from 1987 to 1988.

The increases in 1989 and 1988 are a net result of the items
discussed above as well as a reduction in 1988 in the Corporation’s
effective income tax rate from 41.9% in 1987 t0 39.5% in 1988.
The decline in the effective income tax rate is in large part due to
the 1988 reduction in the federal statutory rate from 40% to 34%.

The statutory tax rate decrease to 34% in 1988, and from 46% to
40% in 1987, will give rise to adjustments in the deferred tax
accounts under Financial Accounting Standard No. 96, ““Accounting
for Income Taxes,” issued in December 1987 and originally
requiring adoption no later than 1990. The Financial Accounting
Standards Board has delayed the required adoption to no later than
January 1, 1992 and has stated the Board will review the Standard.
The Corporation has therefore not made a decision as to the date it
will adopt FAS 96. If the Corporation had elected early adoption of
FAS 96 as of January 1, 1989 and elected to restate prior periods’
financial statements as permitted by the Standard, 1987 and 1988
earnings would be reduced by approximately $180 million and $30
million, respectively. There would have been no material impact on
1989 earnings. Of the 1987 charge to earnings, approximately
$155 million represents the cumulative effect of the adoption of the
Standard. The provisions of FAS 96 as currently written will have
potential for producing, under certain conditions, significant
distortion in the Corporation’s income tax provision and effective
tax rate from year to year.

Financial Position

Management assesses the Corporation’s liquidity in terms of its
overall ability to mobilize cash to fund its operations. Of particular
importance in the management of liquidity are cash flows generated
from operating activities including levels of accounts receivable,
inventories and accounts payable; as well as fixed asset additions;
adequate bank lines of credit; and financial flexibility to attract
long-term capital on satisfactory terms.
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Set forth below is selected key cash flow data from the Con
dated Statement of Cash Flows:

in Millions of Dollars 1989 1988
.

Net Cash Flows from

Operating Activities $ 1,176.1 $ 736.7 $1.1

$(1,023.3) $(875.3) § (¢

Purchase of Fixed Assets

Acquisition of Business Units (388.4) —
Dispositions of Business

Units 64.0 869.6 ]
Other Investing Activities 53.4 69.2

Net Cash Flows from
Investing Activities $(1,294.3) $ 63.5 § (¢
Net Cash Flows from
Financing Activities $

186.2 $(929.4) $ (¢

As indicated above, cash flows from operaling activities tot
$3.095.8 million for the three years ended December 31, 1¢

Receivables and inventories increased an aggregate $1,28
million from 1987 through 1989 principally from increased
levels in all of the Corporation’s business segments and other
factors.

Investing cash flows include $367 million for the 1989 co
tion of the acquisition of Sheller-Globe, including debi acquir
cash. In connection with the acquisition, the Corporation refi
an additional $252.5 million of Sheller debt.

Capital Research
Expenditures and Development
$ Millions Expenditures
$ Millions

1200 1200

900 900

600 600

300 300
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‘ The substantial fixed asset additions during the period 1987
!n*ough 1989 have been necessary to increase productivity, to keep
!16 Corporation’s facilities modern and to provide for expansion of
Etome product lines. The great majority of these expenditures were
ior machinery and equipment and were necessary to maintain and
tnhance the Corporation’s competitive position and were made
across all business segments (see Consolidated Summary of Business
pegment Financial Data on page 51 of the Annual Report). Funds
ssed for financing activities during the period included dividends to
Preferred and common shareowners, and the purchase of Common
btock of the Corporation. During 1988, the Corporation redeemed
279 million of long-term debt.
To meet its net financing requirements, during the three-year

eriod ended December 31, 1989, the Corporation adjusted its level
f short-term borrowings as required and issued long-term debt

‘hen conditions were considered favorable. The results of the
oregoing activities upon the Corporation’s financial structure are
hown in the following tabulation:

L Millions of Dollars

1989 1988 1987
bhort-term borrowings
and current portion of
) long-term debt $1.573.6 % 5855 § 7733
Long-term debt $1,959.6 $1,642.8 §2.229.6
phareowners’ equity $4,740.3 $4.823.4 $4.292.6
Debl to total capitalization 43% 32% 41%

The Corporation’s ratio of debt to total capitalization reflects an
1 percentage point increase from 1988. The 1989 ratio was
hicreased as a result of the acquisition of Sheller-Globe and the
reasury stock acquisition in connection with the Employee Stock
Dwnership Plan discussed below. Exclusive of these transactions the
atio would have decreased slightly from 1988 to 1989.
- In the second quarter of 1989, the Corporation’s Board of
Directors approved an Employee Stock Ownership Plan, or ESOP.
pee Note 12 in the accompanying financial statements. The ESOP
cquired 10.2 million shares of a new convertible preferred stock,
epresenting approximately eight percent of the equity ownership of
he Corporation in exchange for promissory notes aggregating $660
nillion issued to the Corporation by the ESOP. In connection with
he ESOP, the Corporation also repurchased 10.4 million shares
b{ its Common Stock for a total cost of $561.5 million. The effect
of the ESOP and related transactions was to reduce fully diluted
barnings per share by $.05 for 1989,
The ESOP is in the process of arranging permanent financing
phich will be used to repay the notes to the Corporation. The debt
Jill be guaranteed by the Corporation and will be recorded in the
ong-term debt section of the Corporation’s consolidated balance
theet with a corresponding offset to convertible preferred stock.

The financing is expected to be completed during the first quarter
of 1990. It is anticipated that the proceeds will be used to reduce
borrowings.

The acquisition of Sheller-Globe and the establishment of the
ESOP and related transactions had the effect of increasing the
Corporation’s debt to total capitalization ratio but are not expected
to impair the Corporation’s ability to borrow funds as evidenced by
the reaffirmation of the Corporation’s Aa3 and AA- debt ratings by
both Moody’s Investor Services and Standard & Poor’s, respectively.

In October 1989, the Corporation filed a ““shelf”” registration
with the Securities and Exchange Commission, covering up to $500
million of unsubordinated, non-convertible and unsecured medium
and long-term debt securities. In November 1989, the Corporation
sold $300 million of its 8 7/8% Debentures due November 15,
2019, the proceeds of which were used to repay short-term borrow-
ings and for other corporate purposes.

At December 31, 1989, the Corporation had credit commitments
by banks totaling $1.05 billion under a Revolving Credit Agreement
through January 1, 1993. At December 31, 1989, there were no
borrowings under the Revolving Credit Agreement. Long-term
financing will continue to be considered in the future if conditions
are advantageous, and in that regard, under an effective Registration
Statement discussed above on file with the Securities and Exchange
Commission at December 31, 1989, up to $235 million of medium-
term and long-term debt of the Corporation might be issued.

In addition to the funds requirements discussed above, the
Corporation had commitments to finance or arrange financing for
customers al December 31, 1989 of approximately $3 billion of
commercial aircraft, of which $600 million may be required to be
disbursed in 1990. See Note 13 in the accompanying financial
statements.
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The Corporation is contemplating the sale of certain operating
units of its automotive business. It is anticipated the sale of these
units will be completed during 1990 and will provide cash flow to
the Corporation which will be available to reduce borrowings and for
general corporate purposes.

The Corporation is involved in a number of environmental
matters at various sites, where other parties may also be involved.
The nature of these matters makes it difficult to estimate the timing
and amount of future expenditures for remedial measures. The
Corporation incurred costs, including capital expenditures, of
$75 million, $70 million and $50 million in 1989, 1988 and 1987,
respectively, with respect to these matters including provisions for
{uture costs of cleanup pertaining to formerly owned businesses. In
addition, the Corporation has instituted legal proceedings against its
insurers asserting insurance coverage for pollution costs. These
proceedings are in the early stages and are expected to last several
years. No prediction as to the outcome of the proceedings can be
made at this time.

Like many defense contractors, the Corporation and certain of its
units continue to be the subject of ongoing criminal investigations in
connection with their activities as a government contractor, includ-
ing the major grand jury investigation announced in 1988, known as
“*Operation lll Wind,” which involves defense contractors and
certain of their consultants, executives and employees.

As part of the latter investigation, the Corporation was one of a
number of defense contractors that had premises searched at
several of its units and received grand jury subpoenas. The Govern-
ment’s criminal investigation has led to prosecutions of certain
contractors and is continuing with respect to other contractors,
including Pratt & Whitney and Norden. In connection with this
investigation, in December 1989, two of Norden’s former employees
pleaded guilty to violations of federal law.

If the Corporation were charged with wrongdoing as a result of
any of these investigations, the Corporation or its business units
could be suspended from eligibility for bidding on or for awards of
new government contracts. Moreover, contracts found tainted by
fraud could be voided, and the Corporation, if convicted, could be
fined and debarred as a government contractor for a period generally
not to exceed three years.

* k ok

Management believes that available sources of funds, indicated
above, should be adequate to meet its presently foreseeable cash
requirements.
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"Compar ative Stock Data United Technologies Corporation
|
i
1989 1988
! High Low Dividend High Low Dividend

|Common Stock

First Quarter 46% 39 $ .40 421/ 33 $ .35
Second Quarter 53 45% .40 41%, 35V 40
Third Quarter S7% 49% 40 40V4 34748 40
" Fourth Quarter 56" 50% 40 425/ 38Vs .40

| The Corporation’s Common Stock is listed on the New York Stock Exchange.
i The high and low prices are based on the Composite Tape.
: There were 39,500 Common Stock shareowners of record at December 31, 1989.
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Five-Year summary United Technologies Corporation
In Millions of Dollars ﬂ
(except per share amounts) 1989 1988 1987 1986 198 g
For the Year
Sales from continuing operations $19.,532.1 $18.000.1 $17,170.2 $15.669.2 $14,991.7
Percent to United States
Government 24% 26% 27% 28% 30%
Cost of goods and services sold $14,382.2 $13,486.0 $12,665.5 $12,391.0 $10,907.7
Research and development $ 9356.6 $ 9324 $ 878.8 $ 8528 $ 916.2
Selling, service and administrative $ 2.810.8 $ 2,622.5 $ 2,468.3 $ 2.298.1 $ 2,012.9
Interest expense $ 346.5 $ 312.1 $ 331.7 $ 2847 $ 2498
Income taxes $ 497.8 $ 460.1 $ 458.0 $ 59.9 $ 446.1
Income from continuing operations $ 7021 $ 659.1 $ 5917 $ 48.1 $ 6364
Net Income $ 702.1 $ 659.1 $ 591.7 $ 72.7 $ 3127
Earnings applicable to
common stock $ 687.3 $ 659.1 $ 5917 $ 32.7 $ 2594
Earnings per share:
Continuing operations:
Primary 5.34 $ 5.05 $ 4.52 # .07 $ 4.76
Fully dituted 5.20%%** § 5.05 $ 4.52 $ 36* % 4.58
Net Income: ‘
Primary $ 5.34 ¥ 5.05 $ 4.52 8 .27 $ 2.12
Fully diluted $ 5.20%** § 5.05 $ 4.52 $ .04* $ 2.25™
Cash dividends on common stock $ 205.7 $ 2025 $ 183.4 $ 170.2 $ 171.8
Per share $ 1.60 $ 155 $  1.40 $  1.40 $ LAk
Average number of shares of
Common Stock outstanding:
Primary 128,693,058 130,608,493 131,026,367 122,795,258 122,538,718
Fully converted 133,839,528 130,608,493 131,026,367 133,694,697 138,997,346
Return on sales, after tax 3.6% 3.7% 3.4% 0.3%*** 4,29
Asset turnover (sales/assets) 1.53 1.49 1.47 1.47 1.40
Return on assets, after tax 5.5% 5.4% 5.1% 0.5%*** 5.99%*
Return on equity, after tax 14.5% 14.6% 14.7% 1.8% 7.4%

* In the third quarter of 1986, substantially all the shares of the $2.55 Preferred Stock were converted into Common Stock. Had the conversions of those securities taken place
on January 1, 1986, the primary earnings per share for 1986 would have been $.36 based on income from continuing operations and $.54 based on net income. In accordance
with the provisions of Accounting Principles Board Opinion No. 15, the fully diluted earnings per share have been calculated as though such conversions had taken place at the
beginning of 1986, which has the effect of increasing fully diluted earnings per share over the comparable primary amount.

** The fully diluted net income per share for 1985 is higher than the comparable primary earnings per share amount because of the required inclusion of securities which are
dilutive to earnings per share on income from continuing operations but anti-dilutive to earnings per share on net income.

*** Based on income {rom continuing operations.

**##+ A discussed in Note 1 in the accompanying financial statements, the Corporation issued Series A ESOP Convertible Preferred Stock in 1989, thereby requiring the presentation

of fully diluted earnings per share.
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five-Year Summary

In Millions of Dollars

United Technologies Corporation

(except per share amounis) 1989 1988 1987 1986 1985
\it Year End
Net working capital $ 2,130.7 $ 3.,040.5 $ 2,880.9 $ 2.658.5 $ 2,948.0
Current asset ratio 1.3101 16101 1.6t 1 1.6t01 1.7101
Total assets $14,598.2 $12,748.3 $12,873.5 $11,962.5 $11,499.0
Short-term borrowings $ 1,281.0 $ 3238 $ 702.0 $ 8705 $ 684.1
Long-term debt, including current portion $ 2,252.2 $ 1,904.5 $ 2,300.9 $ 2,230.1 $ 1,810.2
Debt to total capitalization 43% 32% 41% 45% 36%
Net worth $ 4,740.3 $ 4,823.4 $ 4,292.6 % 3,803.1 $ 4.373.3
Common shareowners’ equity $ 4,739.4 $ 4.822.4 $ 4.291.0 $ 3,801.4 $ 3.848.8
Equity per common share $ 39.14 $ 3688 $ 3290 $ 29.14 $ 31.32
Unfilled orders $20,125.0 $16,875.0 $14,700.0 $13,650.0 $11,725.0
Number of employees:
United States 115,100 109,900 115,200 120,600 116,300
International:
Europe 38,300 33,400 34,300 34,600 32,700
Other 48,000 43,500 40,500 38,300 35,800
Total 201,400 186,800 190,000 193,500 184,800
Number of shareowners 39,800 42,900 45,600 49,000 60,900

Notes:

purposes.

Equity per common share is based on shares outstanding at each year end.

Cost of goods sold in 1988 and 1986 includes pretax charges of $148.8 million and $592.6 million, respectively, related to restructuring and employee severance plans. See
Note 2 of Notes to Financial Statements. Also in 1988, the Corporation sold stock of certain of its finance subsidiaries, its Essex subsidiary and its share of a semiconductor
joint venture resulting in pretax gains of $235.3 million. See Note 3 of Notes to Financial Statements.
Effective January 1, 1986, the Corporation adepted Financial Accounting Standard No. 87, “Employers’ Accounting for Pensions” (FAS 87). The effect of adopting FAS 87
was to increase 1986 net income by $49.3 million ($.40 primary earnings per share and $.37 fully diluted earnings per share).
In August 1985, the Corporation completed the sale of its Inmont subsidiary. In October 1985, the Board of Directors approved a plan to terminate the operations of its Mostek
subsidiary and its lelecommunications business. Inmont, Mostek and the telecommunications business have been treated as discontinued businesses for financial reporting
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Management’s Responsibility
for Financial Statements

The financial statements of United Technologies Corporation and
consolidated subsidiaries, and all other information presented in this
Annual Report, are the responsibility of the management of the
Corporation. The financial statements have been prepared in
accordance with generally accepted accounting principles.

Management is responsible for the integrity and objectivity of the
financial statements, including estimates and judgments reflected in
them. It fulfills this responsibility primarily by establishing and
maintaining accounting systems and practices adequately supported
by internal accounting controls. These controls include the selection
and training of management and supervisory personnel; an organi-
zation structure providing for delegation of authority and establish-
ment of responsibilities; communication of requirements for
compliance with approved accounting, control and business practices
throughout the organization; business planning and review; and a
program of internal audit. Management believes the internal
accounting controls in use provide reasonable assurance that the
Corporation’s assets are safeguarded, that transactions are executed
in accordance with management’s authorizations, and that the
financial records are reliable for the purpose of preparing financial
slatements.

Independent accountants are elected annually by the Corpora-
tion’s shareowners to audit the financial statements in accordance
with generally accepted auditing standards. Their report appears in
this Annual Report. Their audits, as well as those of the Corpora-
tion’s internal audit depariment, include a review of internal
accounting controls and selective tests of transactions.

The Audit Review Committee of the Board of Directors, consisting
of five directors who are not officers or employees of the Corpora-
tion, meets regularly with management, the independent accountants
and the internal auditors, 10 review matters relating to financial
reporting, internal accounting controls and auditing.
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To the Shareowners of United Technologies Corporation

In our opinion, the accompanying consolidated balance sheet and
the related consolidated statements of income, of changes in
shareowners’ equity and of consolidated cash flows present fairly, i
all material respects, the financial position of United Technologies
Corporation and its subsidiaries at December 31, 1989 and 1988,
and the results of their operations and their cash flows for each of
the three years in the period ended December 31, 1989, in con-
formity with generally accepted accounting principies. These
financial statements are the responsibility of the Corporation’s
management; our respousibility is to express an opinion on these
financial statements based on our audits. We conducted our audits
of these statements in accordance with generally accepted auditing
standards which require that we plan and perform the audit to obta
reasonable assurance about whether the financial statements are
free of material misstatement. An audit includes examining, on a teg
basis, evidence supporting the amounts and disclosures in the
financial statements, assessing the accounting principles used and
significant estimates made by management, and evaluating the
overall financial statement presentation. We believe that our audits
provide a reasonable basis for the opinion expressed above,

" Dt

One Financial Plaza
Hartford, Connecticut

January 18, 1990



insolidated Statement of Income United Technologies Corporation

Years Ended December 31,

In Millions of Dollars (except per share amounts) 1989 1988 1987
yenues

Sales $19,532.1 $18,000.1 $17,170.2

Financing revenues and other income, less other deductions 224.4 517.8 266.0

$19,756.5 $18,517.9 $17,436.2

bts and Expenses

Cost of goods and services sold $14.,382.2 $13,486.0 $12,665.5
Research and development 956.6 932.4 878.8
Selling, service and administrative 2.810.8 2,622.5 2,468.3
Interest 346.5 312.1 331.7
$18,496.1 $17,353.0 $16,344.3
Income before income taxes and minority interests $ 1,260.4 $ 1,164.9 $ 1,091.9
Income taxes 497.8 460.1 458.0
Income before minority interests $ 7626 $ 70438 $ 6339
Less — Minority interests in subsidiaries’ earnings 60.5 45.9 42.2
Net Income $ 702.1 $ 659.1 $ 591.7
PR R R R R R R e R e e e
Preferred Stock Dividend Requirement $ 14.8 $ — $ —
B SN R R S R S R e e
Earnings Applicable to Common Stock $ 6873 $ 659.1 $ 5917
. _______________________________________________________________________________________________________________________ |
Per Share of Common Stock:
Primary $5.34 $5.05 $4.52
Fully Diluted $5.20 $5.05 $4.52

See accompanying Notes to Financial Statements
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Consolidated Balance Sheet

T

United Technologies Corporation

December 31,
In Millions of Dollars 1989 1988%
Assets
Cash and short-term cash investments $ 266.5 $ 2426
Accounts receivable 3.455.5 2,785.6
Future income tax benefits 597.6 642.4
Inventories and contracets in progress 5.,968.8 6.269.7

Less — Progress payments and billings on contracts in progress (2,057.6) (2,068.3)

Prepaid expenses 276.0 116.6
Total Current Assets $ 8.,506.8 $ 7.988.6
Accounts, notes and leases receivable, due after one year $ 4379 $ 340.6
Other investments $ 343.9 $ 3348
Fixed Assets, at cost:
Land $ 137.7 $ 119.2
Buildings and improvements 2,073.9 1,913.6
Machinery, tools and equipment 4,856.1 4,277.7
Under construction 636.5 489.0
$ 7,704.2 $ 6,799.5
Less — Accumulated depreciation and amortization (3,752.3) (3,392.9)
$ 3.951.9 $ 3.406.6
Deferred Charges:
Costs in excess of net assets of acquired companies (net of amortization) $ 668.0 $ 2609
Prepaid pension costs and other 689.7 416.8
' $ 1,357.7 $ 6777
Total Assets $14,598.2 $12,748.3
' I
Liabilities and Shareowners’ Equity ci
Short-term borrowings $ 1,281.0 $ 3238
Accounts payable 1.869.0 1,545.8
Accrued salaries, wages and employee benefits 768.1 688.8
Other accrued liabilities 1,358.0 1,201.5
Long-term debt — currently due 292.6 261.7
Income taxes currently payable 283.6 351.3
Advances on sales contracts 523.8 575.2
Total Current Liabilities $ 6,376.1 $ 4,948.1
Deferred income taxes $ 4044 $§ 3710
Long-term debt $ 1,959.6 $ 1,642.8
Other long-term liabilities $§ 8414 $ 7267
Commitments and contingent liabilities (Note 13)
Minority interests in subsidiary companies $ 276.4 $ 2363
Series A ESOP Convertible Preferred Stock, $1 par value (Authorized—

20,000,000 shares) Outstanding—10,153,846 shares (Note 12) $ 660.0 $ —
ESOP notes receivable (Note 12) (660.0) —
Shareowners’ Equity:

Capital Stock:

Preferred Stock, $1 par value (Authorized — 250,000,000 shares)
Issued and Outstanding — 9,036 and 9,053 shares, respectively $ .9 L3 9
Common Stock, $5 par value (Authorized — 500,000,000 shares)

Issued — 132,093,724 and 130,764,424 shares, respectively 1,772.7 1,720.5
Deferred foreign currency translation adjustments (36.0) (14.0)
Retained earnings 3.596.4 3,116.0
Less cost of 11,002,100 common stock shares in treasury (593.7) — ‘;

|
Total Shareowners’ Equity $ 4,740.3 $ 4,823.4
Total Liabilities and Shareowners’ Equity $14,598.2 $12,748.3
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Eonsoh‘dated Statement
f Cash Flows

United Technologies Corporation

Years Ended December 31,

In Millions of Dollars 1989 1988 1987
Cash flows from operating activities:
Net income $ 7021 $ 659.1 $ 591.7
Adjustments to reconcile net income
to net cash flows from operating activities:
Depreciation 590.9 536.4 505.1
Amortization of goodwill 29.3 25.5 24.2
{(Increase) decrease in:
Current and long-term accounts, notes and leases receivable (595.4) (138.8) (44.2)
Inventories, net of progress payments 317.3 (377.2) (448.8)
Prepaid expenses (159.4) (15.3) 5.8
Other investments—products under lease (48.6) (44.2) (87.7)
Increase (decrease) in:
Accounts and taxes payable, and accrued liabilities 233.4 276.5 262.6
Deferred taxes and future income tax benefits 103.4 (81.8) 163.1
Advances on sales contracts (48.6) 75.2 136.2
Minority interests in subsidiaries’ earnings 60.5 45.7 42.2
Gains from disposition of business units (19.9) (235.3) —
Other 11.1 10.9 32.8
Net Cash Flows from Operating Activities $1,176.1 $ 736.7 $1,183.0
Cash flows from investing activities:
Purchase of fixed assets $(1,023.3) $ (875.3) $ (839.0)
Sale of fixed assets 61.0 122.5 63.9
Other investments—other companies (9.4) (53.3) (33.6)
Acquisition of business units (388.4) — —
Dispositions of business units 64.0 869.6 169.2
Other 1.8 — (10.8)
Net Cash Flows from Investing Activities $(1,294.3) $ 63.5 $ (650.3)
Cash flows from financing activities:
Issuance of long-term debt $ 632.8 $ 344 % 608
Repayments of long-term debt (307.7) (373.0) (152.4)
Increase (decrease) in short-term borrowings 703.0 (363.8) (164.9)
Repurchase of Common Stock (593.7) — (41.8)
Common Stock issued for employee stock plans and other 52.2 8.7 38.2
Dividends paid on Common and Preferred Stocks (227.4) (202.5) (183.5)
Other (73.0) (33.2) (12.1)
Net Cash Flows from Financing Activities $ 186.2 $ (929.4) % (455.7)
Effect of foreign exchange rate changes on cash and short-term
cash investments $ @441 $ (58.0) % 2
Net Increase (Decrease) in Cash and Short-Term Cash Investments $ 23.9 $ (187.2) & 77.2

Supplemental Disclosures:

$331.7 million, $305.7 million and $305.2 million in 1989, 1988 and 1987, respectively.

See Note 3.

See accompanying Notes to Financial Statements

In 1988, the Corporation realized cash of $22 million on the sale of notes and common stock warrants received as part of the 1987 sale of a business unit.

Income taxes paid in 1989, 1988 and 1987 1otaled $419.8 million, $460.8 million and $72.7 million, respectively. Total interest paid, net of amounts capitalized, was

In 1989, the Corporation issued 10.2 million shares of a new series of preferred stock to a newly established Employee Stock Ownership Plan (ESOP) in exchange for
promissory notes aggregating $660 million. See Note 12. The Corporation also refinanced $252.5 million of debt in connection with the acquisition of Sheller-Globe.

In 1987, the Corporation received $104.9 million in three installment payments on notes received as part of the 1986 sale of a wholly-owned real estate subsidiary.

37



Consolidated Statement of Changes
In Shareowners’ Equity

Three Years Ended December 31, 1989

Balance December 31, 1986

Issued under employee incentive plans, and related tax benefit (1,148,953 shares of Common Stock, net of 317,546
shares purchased and reissued)

Redemption and purchase of 1,159 shares of Preferred Stock

Purchase of 1,184,200 shares of Common Stock

Deferred foreign currency translation adjustments:
Translation and hedging adjustments, net of income tax benefits of $69.0 million
Sale of foreign investments

Net income

Dividends on—Common Stock ($1.40 per share)

Balance December 31, 1987

Issued under employee incentive plans, and related tax benefit (351,116 shares of Common Stock, net of 87,565 shares
purchased and reissued)

Redemption and purchase of 5,719 shares of Preferred Stock

Deferred foreign currency translation adjustments:
Translation and hedging adjustments, net of income taxes of $18.7 million
Sale of foreign investments

Net income

Dividends on—Common Stock ($1.55 per share)

Balance December 31, 1988

Issued under employee incentive plans, and related tax benefit (1,329,300 shares of Common Stock, net of 284,921
shares purchased and reissued)

Redemption and purchase of 17 shares of Preferred Stock

Purchase of 11,002,100 shares of Common Stock

Deferred foreign currency translation adjustments:
Translation and hedging adjustments, net of income tax benefits of $2.9 million
Sale of foreign investments

Net income
Dividends on—Common Stock ($1.60 per share)
—ESOP Preferred Stock ($4.80 per share), net of income tax benefits of $9.5 million

Balance December 31, 1989

See accompanying Notes to Financial Statements
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United Technologies Corporation

In Millions of Dollars
$4.50 Deferred
Preferred Common Translation Treasury Retained
Stock Stock Adjustments Stock Earnings
$1.6 $1,684.7 $(164.5) — $2,281.3
41.6 (3.4)
(1)
(15.5) (26.3)
74.4
10.5
591.7
(183.4)
$1.5 $1,710.8 $ (79.6) — $2,659.9
9.7 (-3)
(-:6)
61.7
3.9
659.1
(202.5)
$ 9 $1,720.5 $ (14.0) — $3,116.0
52.2 1.2)
(593.7)
(23.3)
1.3
702.1
(205.7)
(14.8)
$ .9 $1,772.7 $ (36.0) $(593.7) $3.596.4
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| INotes to Financial Statements

f

Note 1
Summary of Accounting Principles: The consolidated financial
statements include the accounts of the Corporation and all of its
subsidiaries. International operating subsidiaries are included
generally on the basis of fiscal years ending November 30.

Sales under government and commercial fixed-price contracts
and government fixed-price-incentive contracts are recorded at the
time deliveries are made or, in some cases, on a percentage of

completion basis. Sales under cost-reimbursement contracts are
recorded as work is performed and billed. Sales of commercial
aircraft engines sometimes require significant participation by the
Corporation in aircraft financing arrangements; when appropriate
such sales are accounted for as operating leases. Sales under
elevator and escalator installation and modernization contracts are
accounted for under the percentage of completion method. Service
contract revenues are recorded as sales when earned.

Inventories and contracts in progress are stated at the lower of
cost or estimated realizable value. Inventories consist largely of raw
materials and work in process. Materials in excess of requirements
for contracts and orders currently in effect or anticipated have been
eliminated. A considerable portion of the inventories is based on
cost standards which are adjusted to reflect approximate current
costs. The remainder of the inventories is stated either at average
cost or at actual cost accumulated against specific contracts or
orders or, in the case of a substantial portion of inventories in the
building systems and industrial products businesses, at last-in,
first-out (LIFO) cost. Manufacturing tooling costs are charged to
inventories or to fixed assets depending upon their nature, general
applicability and useful lives. Tooling costs included in inventory are
charged to cost of sales based on usage, generally within two years
after they enter productive use. All other manufacturing costs are
allocated to current production; no such costs are deferred and
assigned to future production.

Contracts in progress relate to elevator and escalator contracts
and include standard cost of manufactured components, accumu-
lated installation cost, and estimated earnings on uncompleted
contracts.

Prospective losses, if any, on contracts are provided for when the
losses become anticipated. Loss provisions are based upon any
anticipated excess of inventoriable manufacturing or engineering
cost and estimated warranty costs over the net revenue from the
products contemplated by the specific order.
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Provisions for depreciation of plant and equipment related to the
Corporation’s aerospace operations have generally been made on
accelerated methods. Provisions for depreciation of other plant and
equipment have generally been made on the straight-line method.
Wherever possible, accelerated methods are used for income tax
purposes. Generally, estimated useful lives used for financial
statement depreciation purposes range from 30 to 50 years for
buildings and improvements, from 8 to 20 years for machinery and
equipment, and from 5 to 10 years for office equipment. Improve-
ments to leased property are amortized over the life of the lease.

Research and development costs not specifically covered by
contracts and those related 1o the Corporation sponsored share of
research and development activity in connection with cost-sharing
arrangements are charged against income as incurred. General and
administrative expenses also are charged to income as incurred.
Costs pertaining to fulfillment of the Corporation’s warranty and
service policies and product guarantees are estimated on the basis of
past experience and current product performance and, where
believed to be significant and reasonably predictable in amount, are
accrued al the time products are sold.

Costs in excess of values assigned to the underlying net assets of
acquired companies are included in deferred charges and are ‘ﬂw
generally being amortized over periods ranging from 25 to 40 f
years.

Provisions for income taxes are based upon income and expenses
recorded in accordance with the Corporation’s regular accounting
practices, and as shown in the financial statements. The income tax
effects of differences in the time when income and expenses are
reflected in accordance with such regular accounting practices and
the time they are recognized for income tax purposes are shown in
the balance sheet as future income tax benefits or as deferred
income taxes, as appropriate.

Primary earnings per share computations are based on the
average number of shares of Common Stock outstanding during the
year. Fully diluted earnings per share reflect the maximum dilution
of per share earnings which would have occurred if all the ESOP
Convertible Preferred Stock of the Corporation had been converted
as of the date of issue. Each share of the ESOP preferred stock is
convertible into one share of Common Stock. A reduction in
earnings available 1o common shares is required in the calculation of
fully diluted earnings per share representing the Corporation’s
additional contribution to the ESOP to enable it to meet its debt
repayment responsibilities were the preferred dividends not available

for this purpose.
!



iFurrent assets and current liabilities include items expected to
i or which may be, realized or liquidated during the next year.
Bhort-term cash investments are highly liquid in nature and
nsidered cash equivalents within the requirements of Financial
{counting Standard No. 95, “‘Statement of Cash Flows.”

structuring and Employee Severance Plans: In 1988, the Corpora-

n’s Board of Directors approved restructuring actions at certain
erating entities resulting in charges to cost of goods and services
( aggregating $148.8 million. The restructuring charges included
visions to re-baseline major radar contracts at Norden Systems,
rges to write-off capital equipment which became excess to
den’s needs and, at several operating units, costs of relocation of
e operations and of personnel reductions.

—
e 3

yuisition and Dispositions:

fuisition:

December 1988, the Corporation purchased an initial 46%

ity interest in Sheller-Globe Corporation (Sheller). In the fourth
prier of 1989, the Corporation completed the acquisition of
bller. Sheller designs, engineers, manufactures and distributes a
e range of components used as production and replacement

ts in cars, trucks and other vehicles and specializes in interior
hponents for such vehicles. The results of operations were
ounted for under the equity method in 1989. Sheller’s balance
et has been consolidated in the Corporation’s consolidated

hnce sheet at December 31, 1989. Goodwill recognized in the
chase is being amortized over 40 years. Pro forma presentation
he Corporation’s earnings, as if the acquisition had been made
January 1 of the periods presented, would not be materially
erent from reported results.

positions:

uded in the caption “‘Financing revenues and other income, less
br deductions” in the accompanying Consolidated Statement of
pme are gains realized by the Corporation on the sale of certain of
nvestments. In 1988, these gains resulted from the sale of stock
ertain finance subsidiaries ($98.8 million) discussed in Note 7,

the sale of its Essex subsidiary ($95.1 million) and the sale of its
share of Telefunken Electronic GmbH, a West German semiconduc-
tor joint venture ($41.4 million).

Note 4

International Operations: A substantial portion of the Corporation’s

revenues and assets relate to international operations. The Corpora-
tion has significant manufacturing facilities in Canada, ltaly, France,
Japan, Spain, the United Kingdom and Germany and operations of
lesser size in a number of other countries. At December 31, 1989,
the investment (identifiable assets) in any single country other than
the United States did not exceed 5% of the Corporation’s total
identifiable assels, except for investments in Canada which
amounted to 7% of total identifiable assets. Amounts included in
the accompanying consolidated financial statements associated with
operations outside the United States consist of the following:

In Millions of Dollars 1989 1988 1987

Sales $6.064.6 $5,278.6 $4,712.7
Net income $ 321.6 $ 2296 % 2519
Assets $4.178.4 $3,776.1 $3,912.5
Liabilities $2,271.2 $2,230.7 $2,191.6
Minority interests $ 2735 % 2336 $ 2l16.7

The financial position and results of operations of substantially all
of the Corporation’s significant foreign subsidiaries are measured
using local currency as the functional currency. The aggregate
effects of translating the financial statements of these subsidiaries
are deferred as a separate component of Shareowners’ Equity.

The economies of Brazil and Mexico have been determined to be
highly inflationary; accordingly, translation gains and losses are
taken into income currently.

Earnings were credited or charged with foreign exchange gains
(losses), including translation gains and losses of operations in
highly inflationary economies, of ${20.3) million, $7.9 million and
$0.8 million in 1989, 1988 and 1987, respectively.
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Note 5

Accounts, Notes and Leases Receivable: Allowances for doubtful
accounts of $96.6 million and $106.5 million have been applied as
a reduction of current accounts receivable at December 31, 1989
and 1988, respectively.

Current and long-term accounts receivable at December 31,
1989 and 1988 include approximately $289 million and $265 mil-
lion, respectively, representing retainage under contract provisions
and amounts which are not presently billable because of lack of
funding or final prices or contractual documents under government
contracts or for other reasons. These items are expected to be
collected in the normal course of business. At December 31, 1988
the Corporation had sold $190.5 million of accounts receivable to
third parties without recourse.

Accounts, notes and leases receivable, due after one year, consist
of the following at December 31:

In Millions of Dollars 1989 1988

Accounts receivable $247.5 $152.8
Notes receivable 131.0 121.4
Leases receivable:
Financing leases, net of

unearned income of

$19.5 and $23.8,

respectively 59.4 66.4

$437.9 $340.6

Scheduled maturities, in millions of dollars, of the accounts, notes
and leases receivable, due after one year for the next five years are
$186.0in 1991, $66.1 in 1992, $47.0in 1993, $45.2 in 1994
and $113.1 in 1995 and thereafter.

Note 6

Inventories and Contracts in Progress: Inventories and contracts in

progress at December 31, 1989 consisted of inventories of
$4.,866.3 million ($5,286.4 million at December 31, 1988) and
clevator and escalator contracts in progress of $1,102.5 million
($983.3 million at December 31, 1988).

The principal elements of cost included in inventories are
materials, purchased components, direct labor and manufacturing
overhead (engineering overhead in the case of engineering con-
tracts). Tooling and other costs are an insignificant portion of
inventories.
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A substantial portion of the Corporation’s inventories in its
building systems and industrial products businesses is valued under
the LIFO method. If these inventories had been valued at the lower
of replacement value or cost under the first-in, first-out method,
they would have been higher by $127.7 million at December 31,
1989 ($111.3 million at December 31, 1988).

The book basis of LIFO inventories exceeded the tax basis of
such inventories by approximately $58.5 million at December 31,
1989 and December 31, 1988, resulting from the assignment of
fair value 10 inventories acquired in a business acquisition which has
been accounted for as a purchase transaction.

The methods of accounting followed by the Corporation do not
permit classification of inventories by categories of finished goods,
work in process and raw materials. The Corporation’s sales contracts
in many cases are long-term contracts expected to be performed
over periods exceeding twelve months. Approximately 62% (65%
at December 31, 1988) of total inventories and contracts in progress
has been acquired or manufactured under such long-term contracts.
It is impracticable for the Corporation to determine the amounts of
inventory scheduled for delivery under long-term contracts within the
next twelve months,

Progress payments, secured by lien, on United States Governme“;‘w
contracts, and billings on contracts in progress amounted to $809.é/"
million ($979.5 million at December 31, 1988) and $1,247.8
million ($1,088.8 million at December 31, 1988), respectively, at
December 31, 1989.

Note 7

Consolidated Subsidiaries and Other Investments: Summarized
financial data for the Corporation’s finance subsidiaries consolidated
in accordance with FAS 94, is presented below.

Finance Subsidiaries:

As of December 31, 1989, the Corporation’s wholly-owned
finance subsidiaries included UT Finance Corporation and its two
consolidated subsidiaries. In 1988, the Corporation sold the stock of
two subsidiaries, which conducted substantially all of the finance
subsidiaries leasing activities. These sales resulted in the recognition
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n 1988 of consolidated pretax gains of $98.8 million including
71.8 million recognized by the consolidated subsidiaries shown
elow.

| Summary financial data for these subsidiaries is shown below:

Millions of Dollars 1989 1988 1987
_

Fevenucs:
jl Operating $ 8l.e $ 87.7 §1239
Gain on sales of leasing
. subsidiaries _ 71.8 —
otal expenses 62.1 84.1 88.3
et Income $ 195 $ 754 % 35.6
pssels:
ntercompany receivables, net $396.7 $417.9
financing assels, nel 336.2 292.0
Diher assets 12.6 15.7
Total Assets $745.5 $725.6
Liabilities and Shareholder’s Equity:
Debt payable within one vear $121.7 $§ 97
ferred income taxes 8.4 8.3
Pong-lerm debt 240.9 362.6
ther liabilities 53.1 44.5
Total Liabilities $424.1  $425.1

phareholder’s Equity 321.4 300.5

Total Liabilities and Share-

holder’s Equity $745.5 $725.6

Since the sale of stock of the leasing subsidiaries, the finance
Fompany and its remaining subsidiaries are primarily engaged in
financing products of the Corporation and its subsidiaries.

Dther investments consist of the following:

1989 1988

n Millions of Dollars

roducts under lease $169.7 $131.9
ther companies 174.2 202.9
$343.9 $334.8

Note 8
Deferred Charges: Included in deferred charges are costs in excess
of the net assets of acquired companies (goodwill), net of amortiza-

tion as follows:

In Millions of Dollars 1989 1988
e
Goodwill $ 834.2 $ 397.9
Accumulated amortization (166.2) (137.0)

$ 668.0 $ 260.9

The goodwill increased $436.3 million principally as a result of
completion of the acquisition of Sheller-Globe. See Note 3.

Note 9
Borrowings and Lines of Credit: The following summarizes the
short-term borrowings and lines of credit, long-term debt and inter-

est expense of the Corporation and all its consolidated subsidiaries.

Short-term borrowings:

In Millions of Dollars 1989 1988
(e R e
Bank borrowings $ 149.0 $267.7
Commercial paper 1,132.0 56.1
$1,281.0 $323.8

At December 31, 1989, the Corporation had credit commitments
by banks totaling $1.05 billion under a Revolving Credit Agree-
ment. The Revolving Credit Agreement provides for borrowings
through January 1, 1993, at interest rates up to the prime rate and
for a facility fee of 1 /8% per year on the aggregate commitment.
There were no borrowings under the Revolving Credit Agreement.
At the end of 1989, the major portion of the bank borrowings shown
in the table above were borrowings by non-U.S. subsidiaries.
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Long-term debt:

1989 Debt

Amount (in millions)

Weighted Average

Type of Issue Interest Rate Maturity 1989 1988
Denominated in U.S. Dollars:

Notes and other debt 9.17% 1991-2019 $1,232.5 $ 761.9

Sinking fund debt 8.82 1996-2016 434.1 487.4
Denominated in foreign currency:

Notes and other debt 7.33 1991-2002 293.0 393.5
Total Long-term debt $1,959.6 $1.,642.8

Required payments on long-term debt for the next five years are
$292.6 million in 1990, $152.7 million in 1991, $407.0 million in
1992, $271.6 million in 1993 and $79.2 million in 1994.

Interest expense:

During 1989, the Corporation and its consolidated subsidiaries
capitalized $60.8 million ($57.7 million in 1988 and $43.4 million
in 1987) of interest, to be depreciated over the lives of the related
fixed assets.

. ]
Note 10

Taxes on Income: The provision for income taxes for each of the
three years ended December 31 comprised the following:

In Millions of Dollars 1989 1988 1987
]

Current:
United States:
Federal $165.2 $275.6 $148.2
State 53.6 46.1 25.0
Foreign 247.8 233.1 152.9
$466.6 $ 554.8 $326.1
Deferred:
United States:
Federal $ 222 $(101.9) $111.9
State 7.6 (8.3) 14.3
Foreign 1.4 15.5 5.7
$ 31.2 8 (94.7) $131.9
Total $497.8 $ 460.1 $458.0

Deferred income taxes represent the tax effects of transactions
which are reported in different periods for financial and tax reporting
purposes. Changes in deferred U.S. federal, state and foreign
income taxes shown in the income tax provisions include the income
tax effects of:

In Millions of Dollars 1989 1988 1987
L |

Use of completed-contract method

for reporting taxable income $ 32.8 $69.1) § 24.6’1
Tax depreciation and foreign

capital allowances in excess

of financial statement amounts 29.5 28.1 28.2
Capitalization of interest cost,

less related depreciation 10.5 11.2 6.1
Adjustment of inventories and

contract losses to tax basis (103.0) (74.8) 274
Expenditures (provisions) for

warranty and correction of

product deficiencies, tax

deductible when paid 22.6) 4.7 9.1)
Insurance and employee benefits

deductible on different

bases for book and tax purposes 63.6 4.9 (5.5)
Customer allowances, tax

deductible when paid or

applied 14.0 (7.7) (37.3)
Restructuring and employee

severance provisions 1.6 6.0 115.6
Lease transactions, finance

subsidiaries 7 (1.2) 49.9
Aliernative minimum tax (15.0) 12.4 (12.4)
Other items, net 19.1 9.2 55.6

$ 31.2 $(94.7) §131.9




The sources of income before income taxes, for each of the three
jyears ended December 31, were:

In Millions of Dollars 1989 1988 1987
i
' United States $ 633.9 $ 667.1 $ 648.1
!Foreign 626.5 497.8 443.8
’ $1,260.4  $1,164.9  $1.091.9

Deferred income taxes generally have not been provided on
| undistributed earnings of international subsidiaries, amounting to
$851.4 million, included in consolidated retained earnings at
December 31, 1989. A substantial portion of the undistributed
earnings of the international subsidiaries has been reinvested and
the Corporation believes that income taxes otherwise payable upon
repatriation of earnings not reinvested would be largely offset by
available foreign tax credits.

Differences between effective income tax rates and the statutory
U.S. federal income tax rates, are as follows:

1989 1988 1987

atutory U.S. federal income
tax rate

34.0% 34.0% 40.0%

State and local income taxes,

net of federal tax benefit 3.2 2.1 2.2

Varying tax rates of consoli-
dated subsidiaries (including

Foreign Sales Corporation) 2 3.7 (3.5)
Amortization of excess pur-

chase cost and other

purchase accounting adjust-

ments, without tax effect .6 .8 )
Other 1.5 (1.1) 2.7
Effective income tax rates 39.5% 39.5% 41.9%

The statutory tax rate decrease to 34% in 1988, and from 46%
to 40% in 1987, will give rise to adjustments in the deferred tax
accounts under Financial Accounting Standard No. 96, *“Accounting
for Income Taxes,” issued in December 1987 and required to be
adopted no later than January 1, 1992. The Financial Accounting
Standards Board is currently reviewing several provisions of the
Standard and, therefore, the Corporation has not made a decision as
to the date it will adopt FAS 96. If the Corporation had elected early

b

adoption of FAS 96, as currently written, as of January 1, 1989 and
elected to restate prior periods’ financial statements as permitted by
the Standard, 1987 and 1988 earnings would be reduced by
approximately $180 million and $30 million, respectively. There
would have been no material impact on 1989 earnings. Of the 1987
charge to earnings, approximately $155 million represents the
cumulative effect of the adoption of the Standard. The provisions of
FAS 96 as currently written will have potential for producing, under
certain conditions, significant distortion in the Corporation’s income
tax provision and effective tax rate from year to year.

Note 11
Shareowners’ Equity: At December 31, 1989, 14,582,957 shares

of Common Stock were reserved for issuance under various em-

ployee incentive plans. See Note 12.

A Common Stock Purchase Right is attached to each share of
Common Stock. Each Right entilles shareowners to buy, under
certain circumstances, one newly issued share of the Corporation’s
Common Stock at an exercise price of $150. The Rights will be
exercisable only if a person or group acquires 20% or more of the
Corporation’s Common Stock or announces a tender or exchange
offer for 30% or more of the Common Stock. If the Corporation is
acquired in a merger or other business combination transaction,
each Right will entitle its holder to purchase, for $150, a number of
the acquiring company’s common shares having a market value of
$300. The Corporation will be entitled to redeem the Rights at 10
cents per Right prior to the earlier of the expiration of the Rights in
January 1996 or the time that a 20% position has been acquired.
Until the Rights become exercisable, they have no dilutive effect
on the earnings of the Corporation. At December 31, 1989,
146,676,681 shares of Common Stock were reserved for issuance
upon the exercise of these Rights.

The terms of the indentures relating to certain issues of long-term
debt include provisions intended to restrict, under certain condi-
tions, the availability of retained earnings for payment of dividends
on the Common Stock. At December 31, 1989, all of the Corpora-
tion’s retained earnings were free of such restrictions.

The $4.50 Preferred Stock is redeemable at the option of the
Corporation at $105.00 per share plus accrued and unpaid divi-
dends. At December 31, 1989, the aggregate liquidating preference
of the $4.50 Preferred Stock was $.9 million.
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Note 12
Employee Benefit Plans:

Employee Pension Benefits:

The Corporation and its domestic subsidiaries have a number of
defined benefit pension plans covering substantially all U.S.
employees. Plan benefits are generally based on years of service
and the employee’s compensation during the last several years of
employment. The Corporation’s funding policy is based on an
actuarially determined cost method allowable under Internal
Revenue Service regulations. The funds are invested either in
various securities by trustees or in insurance annuity contracts.
Certain foreign subsidiaries have defined benefit pension plans or
severance indemnity plans covering their employees.

The Corporation accounts for the cost of its defined benefit plans
in accordance with Financial Accounting Standard No. 87, “Em-
ployers’ Accounting for Pensions™ (FAS 87). The accounting
requirements of FAS 87 were implemented in 1986 for defined
benefit plans in the United States, Australia, Canada and the United
Kingdom and in 1987 for substantially all other countries.

In addition to the defined benefit plans covering U.S. and foreign
employees discussed above, the Corporation makes contributions to
multiemployer plans (predominantly defined benefit plans) covering
certain employees in some of its U.S. operations. Certain additional
employees, primarily located in foreign countries, are covered by
retirement arrangements which do not meet the reporting require-

ments of FAS 87.
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Summarized below are the components of net periodic pension
cost for defined benefit plans, net pension cost for multiemployer
plans and other costs for pension and severance indemnity plans:

In Millions of Dollars 1989 1988 1987

Defined benefit plans:

Service cost-hene-
fits earned
during the

period $

Interest cost on
projected benefit
obligation

182.2 $176.8 & 170.6

422.0 374.4 360.6

Actual return on
plan assets—
investment
losses /(gains})

Net amortization
and deferral of
actuarial
(losses)/gains

(1,042.1) 158.3 (1,075.3)

443.6 (726.8) 553.1

Net periodic

pension cost $ 5.7 $ (17.3) $ 9.0

Net pension cost:
Multiemployer

&

23.2
13.0

$ 24.1 $ 225
$ 131 $ 108

plans

&

Other costs
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Summarized below is the funded status of the defined benefit
pension plans and the related amounts that are recognized in the
consolidated balance sheet at December 31:

In Millions of Dollars

December 31, 1989 December 31, 1988

Assets Exceed Accumulated Assets Exceed Accumulated
Accumulated Benefits Accumulated Benefits
Benefits Exceed Assets Benefits Exceed Assets
Actuarial present value of benefit obligations:
Vested $4,130.1 $ 256.7 $3.416.0 $ 302.7
Nonvested 298.9 17.7 279.8 31.8
Accumulated benefit obligation 4,429.0 274.4 3,695.8 334.5
Effect of projected future salary increases 1,014.0 67.4 868.6 108.0
Projected benefit obligation for services rendered to date 5.443.0 341.8 4,564.4 442.5
Plan assets available for benefits 6,478.3 121.1 5,429.5 215.4
Plan assets in excess of (less than) projected benefit obligation 1,035.3 (220.7) 865.1 (227.1)
Unrecognized net gain (592.6) (14.7) (247.2) (59.6)
Prior service cost not yet recognized in net periodic pension cost 133.9 14.0 39.4 12.0
Unrecognized net (asset) obligation at transition (344.5) 94.6 (423.4) 141.7
Additional minimum liability recognized — (60.2) — —
epaid pension cost (pension liability) included in other
deferred charges (other long-term liabilities) $ 232.1 $(187.0) $ 2339 $(133.0)

The pension funds are valued at September 30 of the respective
vears in the table above.

Major assumptions used in the accounting for the defined benefit
pension plans are shown in the following table. As shown above, net
periodic pension cost is determined using these factors as of the end
of the prior year; whereas the funded status of the plans uses only
the first two factors, as of the end of the current year.

December 31,

1989 1988 1987 1986
N —

Weighted-average

discount rate 8.5% 8.5% 8.2% 8.2%
Rate of increase in

future compensation 7.0% 7.0% 7.0% 7.0%
Expected long-term rate

of return on assets 10.5% 10.5% 10.5% 10.0%

In 1989, 1988 and 1987 in accordance with FAS 88, the
Corporation recognized net (losses)/gains of $(6.3) million, $13.1
million and $17.9 million, respectively. These financial impacts

sulted from the settlement of benefit obligations for retirees of

certain plans through the purchase of annuity contracts with insur-
ance companies (1988 and 1987), from lump-sum cash payments to
plan participants in exchange for their rights to receive specified
pension benefits (1988 and 1987), from the reduction in the
projected benefit obligations for certain employees affected by
reductions in personnel al several operating units (1988) and from
granting special termination benefits (1989).

Certain of the Corporation’s international subsidiaries generally
do not determine the actuarial value of accumulated benefits and
the value of net assets on the basis shown above. For these plans,
unfunded vested benefits as of December 31, 1989 and 1988 were
$.4 million and $8.5 million, respectively. Liabilities under un-
funded pension plans of certain international subsidiaries and for
employee severance benefits, including those accruing to employees
under foreign government regulations, are included in other
long-term habilities in the accompanying balance sheet.
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Employee Health Care and Insurance Benefits:

In addition to providing pension benefits, the Corporation and a
number of its subsidiaries provide certain health care and life
insurance benefits for active and retired employees. Such benefits
are provided through insurance companies whose premiums are
based upon the benefits paid during the year. The Corporation
recognizes the cost of providing those benefits by charging to
expense the annual insurance premiums less any employee contri-
butions, which in 1989 were approximately $430 million ($350
million in 1988 and $320 million in 1987). The cost of providing
those benefits for the 10,500 retirees is not separable from the cost
of providing benefits for the 139,500 active employees.

Employee Incentive Plans:

On April 24, 1989, the Corporation’s shareholders approved the
Long-Term Incentive Plan (1989 Plan) reserving 6,000,000 shares
of Common Stock for sale or award to officers and key employees.
The 1989 Plan in effect replaces the 1979 Long-Term Incentive
Plan (1979 Plan). The 1989 Plan also has the effect of amending

the terms of all grants and awards under the 1979 Plan that remain
outstanding inasmuch as they shall be administered in accordance
with the terms and provisions of the 1989 Plan.

The 1989 Plan authorized various types of market-based
incentive and performance-based awards. The exercise price of an
option, which will be set at the time of the grant, will not be less than
the {air market value of the shares subject thereto on the date of
grant. The maximum number of shares which may be utilized for
awards granted during a given calendar year may not exceed 2% of
the aggregate outstanding shares of Common Stock, Common Stock
equivalents and Treasury shares as reported outstanding in the
Annual Report on Form 10-K for the preceding fiscal year.

The 1979 Plan provided for the granting of Stock Appreciation
Rights linked with stock options granted under either the 1979 Plan
or the 1976 Plan. The exercise of either a Stock Appreciation Right
or a stock option automatically cancels the connected option or
right. The 1979 Plan also provided for the granting of Performance
Units. All such Stock Appreciation Rights and Performance Units
were either exercised or cancelled in 1989.

A summary of the transactions under all Plans for the three years
ended December 31 follows:

N

\j
Stock Appreciation Other Incentive
Stock Options Rights Awards
Average Average
Shares Price Rights Price Awards

Outstanding—December 31, 1986: 9,091,868 $38.01 1,530,477 $39.89 1,808,803
Granted 2,388,900 $35.05 — —
Exercised (1,449,417) $29.70 (378.862) $36.45 —
Cancelled (628,471} $37.80 (350,956) $38.14 (657,313)

Outstanding—December 31, 1987: 9,402,880 $38.55 800,659 $42.27 1,151,490
Granted 1,687,915 $40.07 — —
Exercised (429,651} $25.68 — —
Cancelled (289,005) $38.97 (254,512) $37.69 (644,400)

Outstanding—December 31, 1988: 10,372,139 $39.32 546,147 $44.41 507,090
Granted 1,390,305 $51.25 — 133,569
Exercised (1,.595,086) $35.33 (44,635) $46.85 —
Cancelled (148,548) $42.52 (501,512) $44.19 (515,890)

Outstanding—December 31, 1989: 10,018,810 $41.56 — 124,769
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At December 31, 1989, stock options for 4,902,195 shares of

Common Stock were exercisable at an average price of $41.97 per

| share.

i For 1989, $40.5 million ($40.7 million in 1988 and $32.8
i million in 1987) was charged to income with respect to employee
r incentive plans of the Corporation and certain of its subsidiaries, of

“ which $32.5 million ($31.0 million in 1988 and $31.3 million in

1987) was under the Corporation’s principal incentive compensation
plan, and the remainder was accrued under the 1989 Plan and
other plans.

' Employee Savings Plans:

In the second quarter of 1989, the Corporation established an
Employee Stock Ownership Plan (ESOP) to serve as the vehicle for
the Corporation’s match of employee contributions within one of its
existing savings plans. The Corporation’s Board of Directors

| authorized 20,000,000 shares of preferred stock, par value $1.00
per share, designated as Series A ESOP Convertible Preferred
Stock, having a 7.38 percent dividend rate per annum. Each share
of ESOP preferred stock is convertible into one share of common
stock. On June 30, 1989, the ESOP Trust acquired 10,153,846
res of this new series of preferred stock, at an acquisition price
$65.00 per share. The ESOP financed the purchase of shares
with interest bearing promissory notes aggregating $660 million is-
sued to the Corporation.

Shares of ESOP preferred stock are held by the ESOP Trustee
with the number of shares allocated to each employee determined
annually in accordance with a method approved by the Internal
Revenue Service. To the extent that allocated shares are not suffi-
cient to meet the matching requirement of the savings plan, the
Corporation will contribute additional ESOP preferred stock,
common stock or cash. At December 31, 1989 approximately
180,000 additional ESOP preferred stock shares, or its equivalent,
would need to be contributed to meet the savings plan matching
requirement.

. Shares allocated to employees generally may not be withdrawn
until the employee’s termination, disability, retirement or death.
Upon withdrawal, shares of ESOP preferred stock must be converted
into one share of the Corporation’s common stock or, if the value of
the common stock is less than the original acquisition price of
$65.00, the ESOP Trustee may require the Corporation to repur-
ichase the ESOP preferred stock for the guaranteed value of $65.00.
[Because of the guaranteed value, the ESOP preferred stock is
classified outside of permanent equity.

ich will be used to repay the promissory notes to the Corporation.

.The ESOP is in the process of arranging permanent financing
he ESOP’s debt will be guaranteed by the Corporation and,

accordingly will be recorded in the long-term debt section of the
Corporation’s consolidated balance sheet with a corresponding
offset 1o the ESOP preferred stock. The Corporation shall contribute
sufficient funds each year which, when combined with quarterly
dividends on the ESOP preferred stock, will be used to meet the
ESOP’s debt service requirements. As of December 31, 1989 the
ESOP has incurred interest expense of $32.3 million on its out-
standing notes payable.

Dividends on ESOP preferred stock are deductible for U.S.
income tax purposes. The tax benefit to the Corporation resulting
from such dividends has been applied as a reduction of the preferred
stock dividends in the financial statements.

The ESOP preferred stock is redeemable, in whole or in part, at
the option of the Corporation at a redemption price of $69.80 per
share plus accrued and unpaid dividends during each twelve month
period beginning June 10, 1989, and decreasing annually until
reaching $65.00 per share, beginning June 10, 1999. At
December 31, 1989, the aggregate redemption value of the
ESOP preferred stock was $708.7 million.

Contributions to the ESOP together with the value of additional
ESOP preferred stock, common stock or cash necessary to satisfy
the matching requirement are charged to expense. The Corporation
and a number of its subsidiaries have additional savings plans in
which a portion of employee contributions is matched in cash by the
employer. The amount expensed related to all savings plans totaled
$63.5 million in 1989 ($63.6 million in 1988 and $60.6 million in
1987).

In conjunction with the establishment of the ESOP, the Corpora-
tion repurchased 10,400,000 shares of its common stock at an
average cost of $53.99 per share to provide for the conversion
option of the preferred stock.
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Note 13

Commitments and Contingent Liabilities: The Corporation and its
consolidated subsidiaries occupy space and use certain equipment
under lease arrangements. Rent expense in 1989, 1988 and 1987
under such arrangements totaled $343.1 million, $341.2 million
and $320.5 million, respectively. The Corporation is not a lessee
under any capital leases of significance. Rental commitments at

December 31, 1989 under long-term noncancelable operating
leases were as follows:

Land, Machinery,

Buildings and Tools and

In Millions of Dollars Office Space Equipment

e
1990 $118.6 $103.0
1991 102.9 75.9
1992 82.7 48.8
1993 61.8 17.9
1994 48.7 5.8
After 1994 195.1 4.0
$609.8 $255.4

At December 31, 1989, the Corporation had commitments to
finance or arrange financing for approximately $3 billion of com-
mercial aircraft. The total may be required to be disbursed as
follows: $600 million in 1990, $500 million in 1991, $250 million
in 1992, $850 million in 1994 and $800 million in 1996 and later
years.

At December 31, 1989, the Corporation had approximately
$380 million of guarantees outstanding related to various customer
financing arrangements, principally commercial aircraft engine
customers. These guarantees may extend for fifteen years or more
and may have been used by the customers to obtain more favorable
financing terms than would otherwise be available, Where applica-
ble, the estimated fair market values at December 31, 1989 of
the aircraft underlying these guarantees equaled or exceeded
the related guarantee amount.
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Like many defense contractors, the Corporation has received
allegations from the U. S. Government that some contract prices
should be reduced because cost or pricing data submitted in
negotiation of the contract prices may not have been current, accu-
rate and complete. The Corporation has made voluntary refunds in
those cases it believes appropriate, has settled some allegations, and
does not believe that any further price reductions that may be
required will have a material effect upon its earnings or financial
condition.

In addition, the Corporation has commitments and contingent
liabilities related to legal proceedings, environmental and other
matters arising out of the normal course of business. Management
does not expect that amounts, if any, which may be required to be
paid by reason of commitments, guaranlees, legal proceedings or
other contingencies will be of material importance to the financial
condition or earnings of the Corporation.

Note 14

Business Segment Financial Data: Business segment information for
the three years ended Deceniber 31, 1989, required by Financial
Accounting Standard No. 14, appears in the Consolidated Summarﬁ
of Business Segment Financial Data on pages 51 through 53. !
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t! Consolidated Summar y of United Technologies Corporation
| Business Segment Financial Data

{  Industry Segments

: Years Ended December 31,
' In Millions of Dollars 1989 19088 1987
hi
. Revenues
Power $ 6,991.1 $ 6,346.7 $ 5,739.6
Flight Systems 3,592.1 3,505.8 3,246.0
Building Systems 7,260.7 6,523.3 5,734.3
Industrial Products for the Automotive and Other Industries 1,931.6 1,965.8 2,713.9
Other 217.1 217.4 252.0
Corporate items and eliminations (236.1) (41.1) {249.6)
Consolidated revenue $19,756.5 $18,517.9 $17.436.2
S
Operating Profit
Power $ 946.5 $ 6852 $ 687.9
Flight Systems 55.7 (15.4) 97.0
Building Systems 481.4 409.0 396.6
Industrial Products for the Automotive and Other Industries 157.8 216.7 236.1
Other (54.5) 47.5) {49.1)
Eliminations 3.1 (.7 1.0
Operating profit 1,590.0 1,247.3 1,369.5
Financing revenues and other income, less other deductions 49.3 260.3 75.7
Interest expense (346.5) (312.1) 331.7)
. General corporate expenses (32.4) (30.6) (21.6)
Consolidated income before income taxes $ 1,.260.4 $ 1,164.9 $ 1,091.9
Identifiable Assets
Power $ 4,766.8 $ 4,140.9 $ 4,005.7
Flight Systems 2,220.0 2,205.8 1,926.4
Building Systems 3.642.6 3.496.5 3,056.9
Industrial Products for the Automotive and Other Industries 2,005.5 907.3 1,344.1
: General corporate assets and other 1,963.3 1,907.8 2,540.4
Consolidated assets $14,598.2 $12,748.3 $12.873.5
L e
. Capital Expenditures
Power $ 4225 $ 328.1 $  404.2
Flight Systems 148.0 158.8 115.0
Building Systems 243.5 230.1 176.0
} Industrial Products for the Automotive and Other Industries 138.6 115.1 101.2
| General corporate assets and other 70.7 43.2 42.6
Consolidated additions to fixed assets $ 1,023.3 $ 875.3 $ 839.0
.. ]

The 1988 operating profit amounts above include the restructuring and employee severance charges (see Note 2). The operating profits before such charges were
Power — $713.8 million and Flight Systems — $104.8 million. '
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Consolidated Summary of
Business Segment Financial Data coninued

Geographic Areas

In Millions of Dollars

T ———

United Technologies Corporation

Years Ended December 31,
1989 1988 1987&

Revenues

United States operations
International operations:

Europe

Other
Corporate items and eliminations

Consolidated revenue

$14,403.2 $13.451.4 $13,072.7

3,101.0 2,753.0 2,677.9
3,405.6 2,714.7 2,366.6
(1,153.3) (401.2) (681.0)

$19,756.5 $18,517.9 $17,436.2

Operating Profit

United States operations
International operations:
Europe
Other

Eliminations

Operating profit

Financing revenues and other income, less other deductions
Interest expense

General corporate expenses

Consolidated income before income taxes

$ 880.6 $ 658.8 $ 892.0

360.6 298.5 246.8
391.2 316.3 257.5
(42.4) (26.3) (26.8)
1,590.0 1,247.3 1,369.5
49.3 260.3 75.7
(346.5) (312.1) (331.7)
(32.4) (30.6) (21.6)

$ 1,260.4  $ 1,1649  $ 1,091.94

Identifiable Assets

United States operations
International operations:
Europe
Other

General corporate assets and other

Consolidated assets

$ 9,255.7 $ 7,755.7 $ 7.438.7

1,925.2 1,679.3 1,871.0
1,975.8 1,852.1 1,571.3
1,441.5 1,461.2 1,992.5

$14,598.2 $12,748.3 $12.873.5

See accompanying Notes to Consolidated Summary of Business Segment Financial Data.

The 1988 operating profit amounts above include the restructuring and employee severance charges which only impacted United States operations (see Note 2).
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Notes to Consolidated
. Summary of Business Segment

i

' Financial Data

.

“:' (A) The Corporation and its consolidated subsidiaries design,

develop, manufacture and sell high-technology products, classified

in four principal industry segments or lines of business in accordance

with Financial Accounting Standard No. 14.

Power products are principally aircraft engines and substantial
spare parts. Energy process equipment (through May 1987, when
the business was sold) and modified aircraft engines and related

equipment for electrical power generation and other applications are

also included.

Flight Systems products include helicopters and spare parts,
propellers, rocket motors, and fuel control, environmental, radar,
cockpit and integrated display and other airborne and space
systems.

Building Systems products include air conditioning equipment,

parts.

Industrial Products for the Automotive and Other Industries
include electrical wiring systems, electromechanical and hydraulic
devices, fuel injection systems (through April 1987, when the
business was sold), electric motors, car and truck interior trim com-
ponents, and other products for the automotive industry; and

magnet wire and winding machinery for the electric motor, trans-
former and electromagnetic equipment industries, and a variety of

was sold).

Activities classified as “Other” consist of a variety of business
and developmental activities, including the design and manufacture
of naval radar, military command and control and computer
systems, and microelectronics circuits.

Leasing activities conducted by the Corporation’s finance
subsidiaries, which have been consolidated in accordance with FAS
94 (see Note 7), are not considered an industry segment or line of
business. All finance subsidiaries’ activities are conducted and
located in the United States.

(B) Revenue by industry segment, and geographic area, includes
intersegment sales and transfers between geographic areas. Gener-
ally, such sales and transfers are made at prices approximating

of similar products to unaffiliated customers.

elevators and escalators, substantial service, maintenance and spare

ntrols and control systems for the appliance and related industries.
Also included is the Corporation’s wire and cable business, including

wire and cable products (through February 1988, when the business

those which the selling or transferring entity is able to obtain on sales

Revenues include sales under prime contracts and subcontracts
to the U.S. Government, for the most part Power and Flight Systems
products, as follows:

In Millions of Dollars 1989 1988 1987
S
Power $2,338.6 $2,163.5 $2,039.4
Flight Systems $2,160.1 $2,253.8 $2.367.4

Revenues from United States operations include export sales of
$3.,307.4 million in 1989, $2.848.1 million in 1988 and $2,071.0
million in 1987. Export sales to Europe were $786.1 million,
$568.0 million and $319.9 million of the 1989, 1988 and 1987
amounts, respectively. Export sales include direct sales to commer-
cial customers outside the United States and sales to the U.S.
Government, commercial and affiliated customers which are known
to be for resale to customers outside the United States.

(C) Identifiable assets are those which are specifically identified
with the industry segments and geographic areas in which operations
are conducted. General corporate assets consist principally of cash
and short-term cash investments and investments in other
companies.

Depreciation charges are as follows:

In Mitlions of Dollars 1989 1988 1987
L _______________________________________________________________________ ]

Power $266.3 $240.9 $221.2
Flight Systems $106.8 $ 97.1 $ 90.8
Building Systems $128.4 $112.6 $101.4
Industrial Products $ 51.5 $ 48.7 $ 64.6

(D) Eliminations made in reconciling industry and geographic
area data with the related consolidated amounts include intersegment
sales and transfers between geographic areas, unrealized profits in
inventory and similar items.

(E) The Summary of Business Segment Financial Data should be
read in conjunction with the other financial statements of the
Corporation and notes thereto appearing elsewhere in this Annual
Report.
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Selected Quarterly Financial Data

United Technologies Corporation

Quarter Ended

In Millions of Dollars (except per share amounts) March 31 June 30 September 30 December 31 For the Yez‘
1989
Sales $4.415.4 $5,237.5 $4,709.9 $5.169.3 $19,532.1
Financing revenues and other income, less other

deductions 49.4 36.3 43.7 95.0 224.4
Gross profit 1,198.7 1,356.8 1,266.2 1,328.2 5,149.9
Net income 123.7 197.3 196.7 184.4 702.1
Earnings per share—primary .95 1.50 1.46 1.43 5.34

—fully diluted 95 1.50 1.39 1.36 5.20

1988
Sales $4,109.3 $4,360.1 $4,356.0 $5,174.7 $18.000.1
Finanecing revenues and other income, less other deductions 215.7 94.9 110.4 96.8 517.8
Gross profit 969.2 1,198.4 1,144.0 1,202.5 4,514.1
Net income 122.2 196.2 190.1 150.6 659.1
Earnings per share .94 1.50 1.45 1.16 5.05

Notes:

gains of $160.6 million.
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During the second quarter of 1988, the Corporation sold its share of a semiconductor joint venture, resulting in a pretax gain of $41.4 million.

In the third quarter of 1988, the Corporation sold additional leasing subsidiaries, resulting in a pretax gain of $33.3 million.

In the first quarter of 1988, the Corporation’s Board of Directors approved restructuring actions at certain operating entities resulting in charges to cost of goods and
services sold aggregating $148.8 million. Also in the first quarter of 1988, the Corporation sold its Essex subsidiary and certain leasing subsidiaries, resulting in pretax



Directors

Board of Directors

Permanent Committees

Howard H. Baker, Jr.
Partner,

Baker, Worthington, Crossley,
Stansberry & Woolf
(Attorneys)

Antonia Handler Chayes
Chairman,

Endispute Incorporated

(Legal Consultation and
Alternative Dispute Resolution)

Robert F. Danicll
Chairman and
Chief Executive Officer

Robert F. Dee

Retired Chairman of the Board,
SmithKline Beckman Corporation
{Pharmaceuticals)

Charles W. Duncan, Jr.
Chairman of the Board,
Duncan, Cook & Co.
(Private Investments)

T. Mitchell Ford

Retired Chairman of the Board and
Chief Executive Officer,

Embhart Corporation

(Diversified Manufacturer)

Of Counsel, Shipman & Goodwin
(Attorneys)

Pehr G. Gyllenhammar
Chairman and

Chief Executive Officer,
AB Volvo

{Automotive, Aerospace,
Food and Finance)

Gerald D. Hines
Owner, Gerald D. Hines Interests
(Real Estate Development)

Edward W. Large
Executive Vice President,
Special Advisor to the Chairman

Robert H. Malott

Chairman of the Board and Chief
Executive Officer,

FMC Corporation

(Machinery and Chemicals)

John S. Reed

Chairman and

Chief Executive Officer,
Citicorp and Citibank, N.A.

(Financial Institution)

Richard S. Smith
Retired Vice Chairman
and Director,

National Intergroup, Inc.
(Metal Products)

Jacqueline G. Wexler
President, National Conference
of Christians and Jews

Executive Committee
Robert F. Daniell, Chairman
T. Mitchell Ford

Edward W. Large

Robert H. Malott

Richard S. Smith

Audit Review Committee
Richard S. Smith, Chairman
Antonia Handler Chayes
Pehr G. Gyllenhammar
Robert H. Malott

Jacqueline G. Wexler

Committee on
Compensation and
Executive Development
T. Mitchell Ford, Chairman
Robert F. Dee

John S. Reed

Jacqueline G. Wexler

Nominating Committee
Charles W. Duncan, Jr.,
Chairman

Robert F. Daniell

Robert F. Dee

T. Mitchell Ford

John S, Reed

Pension Committee
Robert H. Malott, Chairman
Robert F, Dee

John S. Reed

Richard S. Smith

Public Issues Review
Commiittee

Jacqueline G. Wexler, Chairman
Antonia Handler Chayes
Charles W. Duncan, Jr.

Pehr G. Gyllenhammar

Finance Committee
John S. Reed, Chairman
Robert F. Daniell
Charles W, Duncan, Jr.
Pebr G. Gyllenhammar

55



56

Leadership

Selwyn D. Berson

Group Vice President and President,
Commercial Engine Business,

Pratt & Whitney Group

Norman R. Bodine
President, Automotive Products
Division, UT Automotive

William R. Brown
President, Latin
American Operations, Carrier

Eugene Buckley
President, Sikorsky Aircraft

Franklyn A. Caine
Senior Vice President, Human
Resources and Organization

L. David Caplan

President and

Chief Executive Officer,
Pratt & Whitney Canada Inc.

Mark S. Coran

Vice President, Controller

Robert F. Daniell
Chairman and
Chief Executive Officer

George A.L. David
Executive Vice President and
President, Commercial /Industrial

Frederick C. Flynn, Jr.

Vice President, Treasurer

Pierre J. Fougeron
President, European and
Transcontinental Operations,

Otis
F. Mark Granato

Vice President, Communications

John M. Hammitt

Vice President, Information Systems

Frederick D. Hay
President, Engineered Systems
Division, UT Automotive

Robert J. Hermann
Vice President,
Science and Technology

Edward M. Irving
Senior Vice President,
Industrial Group-
President, UT Automotive

Albert J. Kelley
Senior Vice President,
Strategic Planning

David M. Kelly
President, North American
Operations, Carrier

Karl J. Krapek
President and

Chief Operating Officer,
Otis

Jeffrey L. Kushner

Vice President

Edward W. Large
Executive Vice President,
Special Advisor to the Chairman

Martin R. Lewis, Jr.
President, Control Systems

Frank W. McAbee, Jr.

Vice President, Business Practices

Brian D. McMahon
President, European
Transcontinental
Operations, Carrier

William C. Missimer, Jr.
Group Vice President and President,
Government Engine Business,

Pratt & Whitney Group
Daniel R. Nuzzo

President, Norden Systems

James G. O’Connor
Executive Vice President,
Pratt & Whitney Group

William F. Paul
Senior Vice President,
Washington Office

Nicholas T. Pinchuk
President, Asia
Pacific Operations,
Carrier

Lawrence R. Purtell
Secretary and Associate General
Counsel

John A. Rolls
Executive Vice President and

Chief Financial Officer

George J. Sanford, Jr.
Vice President, Corporate
Purchasing

Jonathan M. Schofield
President, United Technologies
International Corporation

Vernon K. Stait
President, Pacific Area
Operations, Otis

Terry D. Stinson
President, Hamilton Standard

Karl M. Thomas
Group Vice President,
Operations,

Pratt & Whitney Group

William H. Trachsel
Vice President and
Deputy General Counsel

Jean-Pierre van Rooy
President, North American
Operations, Otis

Arthur E. Wegner

Executive Vice President and
President, Aerospace/Defense,
President, Pratt & Whitney Group

William A. Wilson
President and Chief Executive
Officer, Carrier

Irving B. Yoskowitz
Senior Vice President and
General Counsel

v



Shareowner Information

Corporate Office

United Technologies Building
Hartford, Connecticut 06101
Telephone (203) 728-7000

This annual report is sent to
shareowners in advance of the
proxy statement for the annual
meeting to be held at 11 a.m.,
April 23, 1990, in Hartford,
Connecticut. The proxy statement
will be sent to holders of Com-
mon Stock and $4.50 Preferred
Stock on or about March 14,
1990, at which time proxies for
the meeting will be requested.

Stock Listing

Common

New York, London, Paris,
Frankfurt, Geneva, Lausanne,
Basel, Zurich, Brussels and
Amsterdam Stock Exchanges

Ticker Symbol

Common

UTX

Transfer Agent

For the Common Stock and
for the $4.50 Preferred Stock:
First Chicago

Trust Company of New York
30 West Broadway

New York, New York 10007

Registrar

For the Common Stock:
First Chicago

Trust Company of New York
30 West Broadway

New York, New York 10007

Registrar

For the Preferred Stock:
Manufacturers Hanover
Trust Company

450 West 33rd Street

New York, New York 10015
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the first month of each calendar
quarter and are usually paid on
the 10th day of March, June,
September and December.

The dividend disbursing agent
for the Common Stock and the
$4.50 Preferred Stock is:

First Chicago

Trust Company of New York
Stock Transfer Department

30 West Broadway

New York, New York 10007
Dividend and Transfer inquiries:
(212) 791-6422

Additional Information
Shareowners may obtain a

copy of the 1989 United
Technologies 10-K report filed
with the Securities and Exchange
Commission by writing to
Lawrence R. Purtell, Secretary,
United Technologies Corporation,
United Technologies Building,
Hartford, Connecticut 06101.

Shareowners may obitain a list of
United Technologies’ charitable
contributions for 1989 by writing
to the above address.

For additional information about
United Technologies, please
contact the Investor Relations
Department at the above
Corporate Office address.
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September 11, 1989

APPROVAL

Mr. John G. Whitehead, Plant Manager
UTC Pratt & Whitney Aircraft

400 Main Street

East Hartford, Connecticut 06108

RE: Approval of partial closure plan for incinerator at Pratt &
Whitney Aircraft, East Hartford, Connecticut CTD 990672081

Dear Mr. Whitehead:

The partial closure plan dated May 2, 1988 as amended July 7,
1989 and August 17, 1989 that was prepared for Pratt & Whitney
Aircraft, 400 Main Street, East Hartford, Connecticut has been
reviewed by the Connecticut Department of Environmental
Protection (DEP) and the U.S. Environmental Protection Agency
(EPA)} Region I.

The DEP and EPA have determined that these plans comply with the
closure requirements pursuant to Section 22a-449(c)~29 of the
regulations of Connecticut State Agencies and with Title 40 Part
265 Subparts G and O of the Code of Federal Regulations. Both
agencies hereby approve the plan as submitted provided the
following conditions are met:

1. Pratt and Whitney Aircratt shall contact DEP/EPA for review
of the following closure plan events at least 14 days prior
to their implementation:

a. Prior to sampling for hazardous constituents.

2. The background decontamination standard must be the fowest
value obtained of the two samples taken.

All work shall be subject to the review of the DEP and the EPA.
They shall decide all questions as to interpretations of approved
plans and specifications.




Mr. John C. Whitehead September 11’ 1989
UTC Pratt & Whitney Aircraft
Approval

The Regional Administrator of the EPA and the Commissioner of the
DEP may authorize changes to the approved closure plan upon
written request pursuant to 40 CFR 265.112(c).

This approval does not relieve the facility of the obligation to
obtain any other authorization as may be required by other
provisions of the Connecticut General Statues,; Regulations of
Connecticut State Agencies, Code of Federal Regulations, or
Federal Statutes.

Sincepely,

Step n W. Hitchcock, Dlrector rill S. Hohman, Director
Hazardous Material Management Unit Waste Management Division
Connecticut Department of Region 1

Environmental Protection U. S. Environmental

Protection Agency
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400 Main Street
V// UN ED East Hartford. Connecticut 06108
PRATT&WHITNEY

August 17, 1989

Mr. George Dews

Senior Sanitary Engineer

Hazardous Waste Management Section
Department of Environmental Protection
165 Capitol Avenue

Hartford, CT 06106

Mr. Stephen Yee
Environmental Engineer
Waste Management Division
US EPA

90 Canal Street - 3rd Floor
Boston, MA 02114

Re: Letter Addendum to the Burn-Zol Hazardous Waste
Incinerator Closure Plan
UTC - Pratt & Whitney East Hartford, CT
EPA ID # CT D990672081

Dear Sirs:

Pratt & Whitney is pleased to submit a letter addendum to the latest

submittal of the Burn-Zol Hazardous Waste Closure Plan. This
addendum was requested in a joint comment letter from EPA/DEP dated
August 1, 1989. We have responded to each agency comment in

sequence as presented below:
COMMENT 1

The proposed analytical parameter list for environmental sampling
is presented as Table 2 in Section 11.0 of the closure plan. We
believe that this 1list represents all of the Appendix VIII
constituents pcotentially present in either the wax/solvent or the
cyanide waste streams. It should be emphasized that these two
waste streams were the only wastes incinerated during the final
burns.

The parameter list was developed based on a review of waste stream
analytical data (Appendix C of the closure plan), and the
applicable process solutions that, upon disposal, constitute the
subject waste streams. A discussion of each waste stream is
presented below.

»

Wax/Solvent Mixture

The wax/solvent mixture waste stream 1is generated during the
cleaning of machine parts in which selected areas are covered by a
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film of wax. The wax is removed in a solvent dewaxing operation
and the resulting wax/solvent mixture is periodically removed to a
solvent reclamation area. Material that cannot be reclaimed is
collected and stored as a hazardous waste at Pratt & Whitney’s
Concentrated Waste Treatment Plant (CWTP).

The two solvents utilized during the dewaxing operation are
tetrachloroethylene and 1,1,1-trichloroethane. A review of
available material safety data sheets (MSDSs) for these solvents
and the wax resulted in identifying no Appendix VIII constituents
beyond the analytical parameter proposed in the closure plan.
Copies of the applicable MSDSs are presented as Attachment A.

Cyvanide Solution

The cyanide solution waste stream is generated from spent process
solutions relating to electroplating operations. Representative

Pratt & Whitney process solutions have been identified and the
applicable MSDSs for the solutions have been reviewed. Copies of
these MSDSs are presented as Attachment B. No Appendix VIII

constituents beyond the proposed analytical parameter list have
been identified.

COMMENT 2

Analytical results from ceiling wipe sampling will function as the
quantitative criteria for the determination that non-porous
ceiling surfaces cleaned by hydroblasting are decontaminated
properly. The approach, sample methodology and data evaluation
are described in detail as follows:

Approach

As specified in Section 2.0 of the closure plan, hydroblasting of
the ceiling will be the method employed to decontaminate the
ceiling in the building formerly housing a portion of the
incinerator train. Hydroblasting will proceed to the plastic
sheeting barrier which separates the incinerator closure
activities from the active wax/solvent storage area.

The ceiling area 1included during closure activities totals
approximately 1100 square feet. An additional 550 square feet of
ceiling area is present outside of the decontamination area. This
area 1is considered separate from all closure activities and
representative of ambient background conditions within the
building.
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A total of six discrete sample locations are proposed based on a
systematic sampling grid presented as Attachment C. Four of the
sample locations are present within the hydroblasting area.
Analytical results for these samples will be used to evaluate the

decontamination effort. Two sample locations are present outside
of the hydroblasting area. Analytical results for these samples
will represent background conditions removed from the
hydroblasting; therefore, these results will function as the
closure performance standard for non-porous surface
decontamination.

Each sample will be analyzed for the compounds presented in Table
2 of Section 7.0 of the closure plan. Quality assurance/quality
control measures proposed for wipe sampling activities will
include the analysis of field blanks and trip blanks.

Sample Methodoloqgy

A matrix and constituent specific sample methodology has been
developed for «ceiling wipe sampling activities. This methodology
has been formulated following the review of existing wipe sampling
methodologies and the proposed analytical parameter list in the
closure plan.

A total of three 100 cm? areas will be included at each sample

location. The three areas have been segregated based on the
analytical parameter 1list for volatile organic compounds, cyanide
and metal compounds. The areas to e included during sample

collection will be defined by a 100 cm“ template. Magnets will
be used to secure the template to the ceiling surface.

The wipe medium will consist of 0.8 micron glass fiber filters
supplied by the laboratory. Clean, laboratory supplied,
disposable latex gloves will be used at each sample location. The
wipe extraction solvent will be unique for each template at a
given sample location. A description of the sequence of sampling
is presented below.

- The wipe area designated for vo%atile organic compounds will
be sampled first. The 100 cm® template will be positioned
over this area and a total of three wipes will be conducted.
Two of the wipes will utilize an extraction solvent and the

third wipe will be dry. The extraction solvent will be
laboratory supplied methanol furnished in a wide mouth glass
jar. Wipe #1 will be dipped into the methanol using a

dedicated pair of stainless steel tweezers. The area within
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the template is wiped and the wipe is immediately placed into
a wide mouthed sample jar with a teflon lined cap. The cap
will be temporarily secured to the sample jar to 1limit
exposure to the atmosphere. Wipe #2 will be performed exactly
as the first. Wipe #3 is used dry to absorb any methanol left
within the template sample area. This final wipe will also be
immediately transferred to the same jar as wipes #1 & #2.

The wipe area designated for cyanide will be sampled second.
A new template will be positioned adjacent to the volatile
organic compound sample area. The procedure for cyanide
sampling is the same as for volatile organic compounds;
however, the extraction solvent during wet wipe sampling will
consist of a caustic solution comprised of 3.0 milliliters of
20% caustic solution to two 1liters of laboratory supplied
distilled water.

The wipe area designated for metals will be sampled last. A
new template will be positioned adjacent to the cyanide and
volatile organic compound areas. The procedure for metals
sampling is the same as for volatile organic compounds;
however, the extraction solvent used during wet wipe sampling
will consist of an acidic solution comprised of 8.0
milliliters of 1-1 nitric acid to 2 1liters of laboratory
supplied distilled water. 1In addition, plastic tweezers will
be used to dip the wipe into the extraction solvent.

The field quality assurance/quality control program will consist of
a field blank and a trip blank. The field blank will be collected
in the same manner as field samples; however, the wipes will simply
be exposed to the atmosphere and immediately transferred to the

sample jars. The trip blank will consist of laboratory supplied
dionized water in a 40 milliliter glass vial with a teflon lined
cap. This sample will accompany the sample jars to and from the
laboratory.

Immediately following sample collection, each sample will be
labelled and placed in an iced cooler. The samples will be
transported under full chain-of-custody to a State of Connecticut
approved laboratory.

Data Evaluation

Analytical results for wipe samples will be reported as_the mass
of constituent tested per unit sample area (100 cm2). The
internal laboratory QA/QC program will consist of customary
laboratory precision controls and matrix spike sample analysis.
The matrix spike sample will consist of one wipe sample set in
which each wipe fraction is spiked with a known concentration of a
specified contaminant. The sample will then be analyzed to
determine the percent recovery of the known contaminant.
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Initially, sample data will be evaluated through data validation
procedures. Data points that are not supported by the QA/QC
procedures will be referred to the sampling team and/or laboratory
for appropriate corrective actions.

Upon completion of data validation, the results will be compared
to background data points and to the established laboratory method

detection 1limits. Decontamination of the ceiling will be deemed
complete if analytical results in the hydroblasting area fall
below the method detection 1limits (non-detectable). If any

parameter is quantified above the method detection limit but below
the background sample concentration for that parameter then
decontamination is deemed complete. If any parameter is
guantified above the method detection 1limit and above the
background sample concentration for that parameter then
decontamination 1is deemed incomplete and must continue until
subsequent sampling results meet the background sample
concentrations.

COMMENT 3

Concrete chip sampling procedures are referenced in Section 10.0
of the closure plan (page 13). The fifth paragraph, fourth
sentence of this section will be changed to read "A chisel will be
used to dislodge the concrete chips".

COMMENT 4

This observation 1is correct. The word "equipment" will be added
to the 3rd paragraph, 4th sentence of Section 3.0.

COMMENT 5

Review of available manufacturer’s specifications indicates the
casing construction of the incinerator combustion chamber is
double walled with an inner steel wall and an outer stainless
steel wall. The interstitial space between the two walls totals
approximately three inches. This air space is isolated to form a
forced air distribution jacket for external skin cooling.

COMMENT 6

As stated in Section 7.0 of the closure plan, all rinsates
generated during incinerator closure activities will be collected
and treated as a hazardous waste at Pratt & Whitney’s Concentrated
Waste Treatment Plant. An expanded discussion of our proposed
rinsate handling is presented below.
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All rinsate generated during incinerator closure activities will
be collected 1in portable hazardous waste storage containers
provided by the CWTP. Accumulated 1liquids will then be
transferred to stationary storage containers currently operated by
the CWTP. The rinsates from the c¢yanide waste feed 1line
decontamination and hydroblasting operations will be stored
together. The accumulated liquid will ultimately be vendored off
to a RCRA permitted facility for final treatment. The rinsate
generated from the blended o0il waste feed line decontamination
will be stored separately. This 1liquid will ultimately be
vendored off to a RCRA permitted facility for final disposal
(incineration).

The CWTP will only function as the interim storage facility prior
to vendor disposal. No rinsates will be disposed of at the CWTP.
In addition, no rinsates will be discharged under the CWTP’s NPDES
permit.

COMMENT 7

Yes, a secure 1landfill disposal facility refers to a RCRA
permitted disposal facility.

COMMENT 8

The current layout of incinerator train components is depicted in
the <closure plan as Appendix B, Figure 3. The components can be
segregated into three distinct areas of which two areas are
outside of the building. For incinerator train components inside
the building, a safe perimeter will be established at the building
entrance. For incinerator train components outside of the
building, the safe perimeter will be a minimum of fifteen feet on
all sides of the equipment. This perimeter will be marked using
plastic barricade tape.

The final Site Health and Safety Plan will address this issue and
provisions will be incorporated to account for incinerator train
components located outside of the building.
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We are eager to begin closure activities promptly upon final closure
plan approval. In anticipation of this approval, we are currently
identifying the qualified contractors necessary to perform these
specialized closure activities.

If you have any questions or comments regarding the enclosed, please
contact Scott Singer at (203) 565-2016.

Sincerely,

#A )

John G. Whitehead
Plant Manager

SLS/JGW/bab

s-s30
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ATTACHMENT A

MATERIAL SAFETY DATA SHEETS

WAX/SOLVENT MIXTURE
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Material Safety Data Sheet e
DETREX CORPORATION P .O. Box 5. SdotftiénEnkiVaBdBe s /S LA
JAN 07 1988 7 ‘
Approved by U.S. Dept. of Labor as “Essgatiatte simijari-Ag Form OSHA-20 — _
Date:  November, 1985 Eaition: Second _
Chemicai Name and Synonyms: Perchloroethylene; mf?umeand Synonyms: DETREX PERK
hyl . IELD PERK
cetrachloroechylene (g yo.: 127-18-4 Perchlor, Perchloroethvlene
Chemical Family: ;. , {_Hyd ; Formula: CCl1;=CCl,
DOT Shipping Name: Taerrachloroethylene DOT Hazard Class: ORM~-A UN1897
SECTION 1 PHYSICAL DATA
Boiing Point @ 760 mm Hg: | Vapor Density (Air=1). Specific Gravity (H,0=1}). pH of Solutions:
121°C 250°F 5.83 1.6 @ 20/20°C 6.8 to 8.4
Freezing/Melting Point; Solubiity (Weight % in Bulk Density: Volume % Voiatile:
Vapor Pressure: Evaporation Rate Heat of Solution: Agpearance ang Odor:
l4.2mmHg @ 20°C (ethyl ether-1):0.09 |Not Applicable €lear, colorless liquid
with ether-like odor.
SECTION 2 - HAZARDOUS INGREDIENTS % | Hazard Data
Perchloroethylene (Stabilized) 100| See Section 4 & 5

SECTION 3-FIRE AND EXPLOSION HAZARD DATA

Flash Paint °F (Method Used) Flammaﬁ?Llens n Anru(giby Voiume) | Extinguishing Media: For fires

Ngn: ;g;n tes;ed in accordanc none one involving perchloroethylene
wit requirements use water, dry chemical or

carbon dioxide.

Soerfao Fire Fignting Procedures: Fire fighters should wear NIOSH/MSHA-approved Eressure-demand
self-contained breathing apparatus for possible exposure to hydrogen chloride and

possible traces of phosgene.

tJnusual Fire and Exolosion tHazards. Perchloroethylene involved in fires can decompose to hydrogen
chloride and possible traces of phosgene.

SECTION 4 - HEALTH HAZARD DATA

Toxicity Data See Reference 1 Classification (Poison, Irritant, Etc.)
LCw Inhaation (rat) 4,000 ppm (4 hours) inhalation: Moderately Toxic

LDy Dermai Not Determined Skin Not Determined .

Skin/Eye Irritation  See Section 5 Skin/Eye: fg%digr}gg},gatins to skin;
LDy Ingestion (rabbit) 5000 mg/kg Ingestion: Slightly Toxic

Fish, LC w(Lethal Corao::emranar-u)%.n r. TLM 100-10 Aquatic. Toxic

Human Exposure Information/Data: Unconfirmed data' exists which indicace
that perchloroethylene by ingestion may be more toxic to humans than
indicated by the available data. Such unconfirmed data report
poisonings at doses as low as 500 mg/kg.

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800
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SECTION 5 - EFFECTS Or OVEREXPOSURE

This section covers ettects of overexposure for inhalation, eyes/skin contact, ingestion ang other types of overexposure
informaton in the order ot the most hazardous and the most likely route of overexposure.

Permissible Exposure Limits The individual permissible exposure limits are as follows:

OSHA: 100 ppm, 8-hour TWA (time-weighted average); 100-200 ppm periodic excursions are
allowed providing 8-hour TWA is at or below 100 ppm; 200-300 ppm excursions
allowed only for maximum of 5 minutes in any 3-hour period; 300 ppm maximum
allowable concentration (must not be exceeded); 29CFR 1910.1000.

ACGIH: 50 ppm, 8-hour TWA (time-weighted average); 200 ppm, STEL (l5-minute short-
term exposure limit)

ACUTE

Inhalation: Perchloroethylene is primarily a central nervous system depressant and can
cause possible central nervous svstem damage with overexposure. 1Inhalation can cause
irrication of the respiratory tract, dizziness, nausea, headache, loss of coordination
and equilibrium, unconsciousness and even death in confined or poorly ventilated area.
Fatalities following severe acute exposure to various chlorinated solvents have been
attributed to ventricular fibrillaticen.

Eve/Skin: Liquid splashed in the eye can result in discomfort, pain and irritation.
Prolonged or repeated contact with liquid on the skin can cause irritation and
dermatitis. The problem may be accentuated by liquid becoming trapped against the skin
by contaminated clothing and shoes, and skin absorption can occur.

Ingestion: Swrllowing of this material may result in irritation of the mouth and GI
tract along with other effects as listed above for Inhalation. Vomiting and subsequent
aspiration into the lungs may lead to chemical pneumonia and pulmonarvy edema which is a
potentially fatal condition.

CHRONIC

Prolonged exposure above the OSBA permissible exposure limits may result in liver and
kidnev damage. Perchloroethvlene has been extensively studied for its cancer potential.
There is no documented evidence to suggest that perchloroethylene causes an increased
cancer incidence in humans, nor does available information from animal studies suggest
that this material poses a carcinogenic risk to humans under conditions adhering to
recommended occupational guidelines.

MSD 8208.22




EMERGENCY AND FIRST AID PROCEDURES:

inhalation: Remove to fresh air. If not breathing, give artificial respiratiom,
preferably mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician.

EyeorSkln Contact Flush eyes and skin with plenty of water (soap and water for skin)
for at least 15 minutes, while removing contaminated clothing and shoes. 1If irritation
occurs, consult a physician. Thoroughly clean contaminated clothing and shoes before
reuse or discard.

Ingestion: 1f _conscious, drink large quantities of water. DO NOT induce vomiting. Take
immediately to a hospital or physician. 1f unconscious, or in convulsions, take
impediately to a hospital. DO NOT attempt to give anything by mouth to an unconscious
person.

Notes to Physician (Including Antidotes): NEVER administer adrenalin following perchlorcethyl
overexposure. Increased sensitivity of the heart to adrenalin may be caused by over-
exposure to perchloroethylene.

SECTION 6. REACTIVITY DATA

Stability: Conditions to Avoit Avoid open flames, hot glowing surface
Stable or electric arcs.
Hazardous Polymerization: Conditions to Avoic:
Will not occur Noné

Incompatibiiity (Materiais to Avoid): Avoid contamination with caustic soda, caustic potash or
oxidizing materials. Shock sensitive explosives may be formed.

Hazardous Decomposition Products: Hydrogen chloride and possibly traces of phosgene.

SECTION 7 - SPILL OR LEAK PROCEDURES

Steps 10 be Taken if Material is Spilled or Relesset Immediately evacuate the area and provide maximum
ventilation. Unprotected perscnnel should move upwind of spill. Only personnel equipped
with proper respiratory and skin/eye protection (See Section 8) should be permitted in
area. Dike area to contain spill. Take precautions as necessary to prevent contaminatio
of ground and surface waters. Recover spilled material on adsorbents, such as sawdust or
vermiculite, and sweep into closed containers for disposal. After all visible traces,
including ignitable vapors, have been removed, thoroughly wet vacuum the area. DO NOT
flush to sewer. If area of spill is porous, remove as much earth and gravel, etc. as
necessary and place in closed containers for disposal.

—

Wasie Disposal Methot Contaminated sawdust, vermiculite or porous surface must be dis-
posed of in a permitted hazardous wvaste management facility. Recovered liquids may be
reprocessed or incinerated or must be treated in a permitted hazardous waste management
facility. Care must be taken when using or disposing of chemical materials and/or
their containers in accordance with the Clean Air Act, the Clean Water Act, the
Resource Conservation and Recovery Act as well as any other relevant federal, state, or
local laws/regulations regarding disposal.

RCRA - Hazardous Waste Number - U-210




SECTION 8 - SPECIAL PROTECTION INFORMATION

Respiratory Protection: Use a half or full facepiece organic vapor chemical cartridge or canister
respirator when concentrations exceed permissible limits. Use self-contained breathing apparacus
(SCBA) or full facepiece airline respirator with auxiliary SCBA operated in the pressure-demand mode
‘or emergencies and for all vork performed in storage vessels, poorly ventilated rooms, and other
confined areas. Respirators must be approved by NIOSH or MSHA. The respirator use limitations made
by NIOSH/MSHSS7 and by the meanufacturer must be observed. Respiratory protection programs must be
observed. Respiratory protaction programs must be in accordance with 29CFR 1910.134.

Ventilation (Type): Use local exhaust or dilution ventilacion as appropriate to control exposures to
below permissible limits.

Eye Protection: Splashproof goggles Gloves: Viton , Polyvinyl alcohol®.
For limited service only: Nitrile.
(*degrades in wvater)

Other Protective Equipment Boots, aprons, or chemical suits should be used when necessary to prevent
skin contact. Personnel protective clothing and use of equipment must be in accordance with
29CFR 1910.133 and 29CFR 1910.132.

SECTION 9 SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing:

¢ Do not use in poorly ventilated or confined spaces without proper respiratory protection
(See Section 8). .
Perchlorocethvlene vapors are heavier than air and will collect in low areas.
Keep container closed when not in use.
Store only in closed, properly labeled containers.
This material or its vapors when in contact with flames, hot glowing surfaces or eslectric arcs can
decompose to form hydrogen chloride gas and traces of phosgenas.
® AVOID CONTAMINATION OF WATER SUPPLIES. Handling, storage and use procedures must be carefully
monitored to avoid spills or leaks. Any spill or leak has the potential to cause underground
water contamination which may, if sufficiently severe, rander a drinking water source unfit for
human consumption. Contamination that does occur cannot be easily corrected.
® A chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity or the
resultant mixture may have a flashpoint lower than the flammable component.
® Do not use cutting or welding torches on drums that contained perchloroethylene unless properly
purged and cleaned.
Qther Precautions:
® Do not breathe vapors. High vapor concentrations ran cause dizziness, unconsciousness, possible
central nervous system damsge or death. Long-term overexposurs may cause liver/kidney injury.
¢ Use only with adequate ventilation. Ventilation must be sufficient to limit employee exposure to
perchloroethylene below permissible exposure limits. Observance of lower limits (outlined in
Section 5) 1is advisable.
® Avoid contasct with eyes. Will cause irritation and pain
® Avoid prolonged or repeated concact with skin. May cause irritation or dermacitis.
® Do not swallow. Swallowving may cause injury or death. .
® Do not eat, drink, or smoke in work areas.

References: NIOSH registry of Toxic Effects of Chemical Substances, 1978

Industrial Hygfene and Toxicology, Volums 1, Second Edictiom, F. A. Paccy, 1963
Dangerous Properties of Indusctrisl Materials, Fifth Editiom, M. I. Sax, 1979

EPA Science Advisory Bosrd, Subcosmittee on Airborne Carcinogens, September, 1980
. UEIncyclopedis of Chemical Technology, Volume 5, Third Edition, Kirk-Othmer, 1979
NIOSH/OSHA Occupational Health Guidelines for Chemical Hazards, DHMS (NIOSH)
Publicacion No. 81-12), Jsnuary, 1981

N1OSH/OSHA Focket Guide to Chemical Hassrds, DHEW (NIOSR) Publicatiom No. 78-210

Sepcomber, 1978

[ NV I W
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Comments: As this solvent (perchloroethylens) is used to clean and/or degrease s wide variety of
metal and plastic parts, it should always be used in conjunction with properly designed and fully
controlled solvent vapor degreasing equipment that is in compliance with the U. S. Environmental
Protection Agency, OAQPS Guidelines, "Control of Volatile Organic Emissions from Solvent Metal
Cleaning”, and/or any other applicable federal, state or local regulatory guidelines. ‘

Perchloroethylene is also used extensively in the commercial drycleaning of clothes. It
thould always be used in conjunction with properly designed and fully controlled equipment that is
in compliance with all applicable federal, state and local regulatory guidelines.

DETREX AUTHORIZED SIGNATURE ‘;L"’~“_’;E!‘)‘i;h""ﬁidh‘4<:”

Detren Ferm M.D 8208.22 Lithe ia U.S. A
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DETREX CHEMICAL INDUSTRIES, INC.
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Approved by U.S. Dept. of Labor as "Esuntlﬁy Elmpllér" to Form OSHA-20
Date:  August, 1982 Edition: pyras
Chemical Name and Synonyms: Perchloroethylene; |Trade Name and Synonyms: DETREX PERK,
tetrachloroethylene .,c xo.: 127-18-4 erchlor, Perchloroethylene
Chemical Family: g 41 ogenated Bydracarhana Formula: CC12=CCla
DOT Shipping Name: Tetrachloroethylene DOT Hazard Class: opy..A-UN1897
SECTION 1 PHYSICAL DATA
Boiling Point @ 760 mm Hg: | Vapor Density (Air=1): Specific Gravity (H,0=1): pH of Solutions:
250°F 121°C - 5.83 (20°/20°C) 1.6 6.8 to 8.4
Freezing/Metting Point: Solubility (Weight % in Bulk Density: Volume % Volatile:
-8.2°F -22.3¢ [Yamel  o.o01sz 13.6 lbs./gal. @ 20°C | Essentially 100
Vapor Pressure: Evaporation Rate Heat of Solution: | Appearance and Odor: Clear,
@ 20°C = 14.2mmHg [ethyl ether=l): 0.09 iNot Applicable c:::::ff:kjig:gg with
SECTION 2 - HAZARDOUS INGREDIENTS % | Hazard Dats
Perchloroethylene (Stabilized) -{100| See Sections 4 & 5

SECTION 3-FIRE AND EXPLOSION HAZARD DATA

Flash Point °F (Method Used) ]FlammableLmns in Air (% by Volume) | Extinguishing Media: For fires
None None involving perchloroethylene,
LEL: UEL: use wvater, dry chemical or
= . carbon dioxide.

Special Fire Fighting Procedures: Fire fighters should wear pressure-demand self-contained breathing
apparatus for possible exposure to hydrogen chloride and possible traces of phosgene.

Unusual Fire and Exolosion Hazards: Perchloroethylene involved in fires can decompose to hydrogen
chloride and possible traces of phosgene. See Detrex vnming letter Form Sol 8208.21
nttnchcd.

SECTION 4 - HEALTH HAZARD DATA
Permissible Exposure Limits (TLV): See Section

Toxicity Data Ref. (1) Classification (Poison, lrritant, Eic.)

LCLolnhalation (rat) 4,000 ppm (4 hours) Inhalation: Moderately Toxic ,

LDy, Dermal Skin/Eye: Liqu%:n mildly irritating to skin; eye
LDy Ingestion (rabbit) - 5,000 Ingestion: o1 1ght1y Taxic

Fish, LC m(Lethal Concentration)gc,. . 1 100-10 Aquatic: . ..

“4uman Exposure Information/Data. Unconfirmed data' exists which indicate
that perchloroethylene by ingestion may be more toxic to humans than
indicated by the available data. Such unconfirmed data report
poisonings at doses as low as 500 mg/kg.

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800

o =
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Section & (Cont'd)- Permissible Exposure Limits ’DMC- QOS'S

Current OSHA permissible exposute limits (29CFR 1910.1000) are 100 ppm (8~hour TWA);

( .00-200 ppa periodic excursions ave allowed providing B-~hour TWA is at or below 100 ppm;
200-300 ppa excursions alloved only for maximum of 5 minutes in any 3~hour period;
300 ppm maximum allowable concentration (must not be exceeded).

L R I i E
LR S “

SECTION 5 - EFFECTS OF OVEREXPOSURE

This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure
information in the order of the most hazardous and the most likely route of overexposure.

Acute: Primarily a central nervous System depressant. Inhalation can cause irritation
of the respiratory tract, dizziness, nsusea, headache, loss of coordination and
equilibrium, unconsciousness and if exposed to high concentrations in confined or poorly
ventilated areas, even death.

Liquid splashed in the eye can result in discomfort, pain and irritation. Prolonged
or repeated contact with liquid on the skin can cause irritation and dermatitis. The
problem may be accentuated by liquid becoming trapped against the skin by contaminated
clothing and shoes. Skin sbsorption can occur.

Chronic: Prolonged exposure above the OSHA permissible exposure limits may result in
1{ver and kidney damage. Perchloroethylene has been extensively studied for cancer

both in the U.S. and Europe by government, industry and academia. There is no
documented evidence that perchloroethylene causes an increased cancer incidence in humans

- .
.




EMERGENCY AND FinST AID PROCEDURES: PmeC 0\

inhalation: Remove to fresh air. If not breathing, give artificial respiration,
preferably mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician.

Eyeorsklnw Flush eyes and skin with plenty of water (soap and water for skin)
for at least 15 minutes, vhile removing contaminated clothing and shoes. If irritation
occurs, consult a physician.

Ingestion: 1f conscious, drink a quart of water. DO NOT induce vomiting. Take
immedistely to a hospital or physician. If unconscious, or in convulstions, take

immediately to a hospital or physician. DO NOT give anything by mouth to an unconscious
person.

Notes to Physician (inciuding Antidotesy: NEVER administer adrenalin following perchloroethylent
overexposure. Increased sensitivity of the heart to adrenalin msy be caused by over-
exposure to perchloroethylene.

SECTION 6 . REACTIVITY DATA
Stability: Conditions 1o Avoid  Avoid open flames, hot glowing surfaces
Stable or electric arc.
Hazardous Polymerization: Conditions o Avoid
Will not occur None

incompatibility (Materials 10 Avoid): Avoid contamination with caustic soda, caustic potash or

oxidizing materials. Shock sensitive explosives may be formed. Also see Detrex warning
letter Form SolL 8208.2]1 attached.

Hazardous Decomposition Productss Hydrogen chloride and possibly traces of phosgene.

SECTION 7 - SPILL OR LEAK PROCEDURES  (See Detrex Forms Sol 8208.14 and Sol 8208.15 attached)

Steps (0 be Taken ¥ Material is Spilied or Released Iamediately evacuate the area and provide maximum
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped
with proper repiratory and skin/eye protection should be permitted in area. Dike area to
contain spill. Take precautions as necessary to prevent contamination of ground and surface
vaters. Recover or absorb spilled material on sawdust or vermiculite and sweep into closed
containers for disposal. After all visible traces have been removed, thoroughly wet vacuum
the area. DO NOT flush to sewer. If area of spill is porous, remove as much contaminated
earth and gravel, etc., as necessary and place in closed containers for disposal. (See Belon

Waste Disposal Methoct

Contaminated sawdust, vermiculite or porous surface must be disposed of in a permitted
hazardous waste management facility. Recovered liquids may be reprocessed or

incinerated or must be treated in a permitted hazardous waste management facility. Care
msust be taken vhen using or disposing of chemical materials and/or their containers to
prevent environmental contamination. It is your duty to dispose of the chemical

materials and/or their containers in accordance with the Clean Air Act, the Clean Water Act
the Resource Conservation and Recovery Act and all relevant state or local laws/regulations
regarding disposal.
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.SECTION 8 - SPECIAL PROTECTION INFORMATION
Respiratory Prolection  For emergencies or working in confifed areas, wear self-contained
breathing apparatus or supplied air respiratory protection (use the "buddy system" and
r a safety harness vith a lifeline). In other circumstances involving potential
L ..rexposures, use NIOSH/MSHA-approved organic vapor respirator. (Observe limitations
rect v ufacturer.) Respiratory protection program must be in accordance with
Ventilstion (Tvpe:: Mechanical (General) - Sufficient to maintain workplace concentration below
pernissible exposure limits.
EyeProlection: o) 4ehproof goggles Giowes-Polyethylene, meoprene or polyvinyl

Other Protective E Safety shower and eye-wash fountain in immedisate area. Personnel
protective clgthin; and use of equipment must be in accordance with 29CFR 1910.133 and
29CFR 1910.132.

SECTION 9 - SPECIAL PRECAUTIONS

Precautions 1o be Taken During Handling and Storing:

e Do not use in poorly ventilated or confined spaces.

e Perchloroethylene vapors are heavier than air and will collect in low areas.

e Keep container closed when not in use.

e Do not store in open, unlabeled or mislabeled containers.

e Liquid oxygen or other strong oxidants may form explosive mixtures with perchloroethylene.

e This material or its vapors vhen in contact with flames, hot glowing surfaces or electric
arcs can decompose to form hydrogen chloride gas and traces of phosgens.

. ® AVOID CONTAMINATION OF WATER SUPPLIES: Handlihg, storage and use procedures must be

carefully monitored to avoid spills or leaks. Any spill or lesk has the potential to
cause underground vater contamination which may, {f sufficiently severe, render a

drinking water source unfit for human consumption. Contamination that does occur
cannot be easily corrected.

Other Precautions: )
TOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations can cause ©
" wuizziness, uncousciousness or death. Long-term overexposure may cause liver/kidney injury.
® USE ONLY WITH ADEQUATE VENTILATION. Ventilation must be sufficient to limit exployse
exposure to perchloroethylene below OSHA permissible exposure limit (8-hour TWA - 100 ppm;

ceiling 200 ppm; maximum peak 300 ppm, 5 minutes in any 3 hours). Observance of lower
limits (outlined in Section &) is advisable.

¢ AVOID CONTACT WITH EYES. Will cause irritation and pain.

e AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May cause irritation or dermatitis.
o DO NOT TAKE INTERNALLY. Swallowing may cause injury or death.

® DO NOT EAT, DRINK OR SMOKE IN WORK AREAS.

References:

1. NIOSH Registry of Toxic Effectos of Chemical Substances. 1978

2. 1Industrial Hygiene and Toxicology, Volume II,Second Edition, F.A. Patty,1963

3. Dangerous Properties of Industrial Materials, Fifth Edition, N. I. Sax, 1979

4. TFederal Register, 4S5FR Hazardous Waste Management Systems Part III, Identification
and Listing of Hazardous Wastes, Page 33084, May 19, 1980

5. EPA Science Advisory Board, Subcommittee on Airborne Carcinogens, September, 1980

[}

Comments: 45 this solvent (perchloroethylene) is used to clesan and/or degrease a
wvide variety of metal and plastic parts, it should always be used in confunction with
properly designed and fully controlled solvent vapor degreasing equipment that is in
compliance with the U. S. Environmental Protection Agency, OAQPS Guidelines, "Control
of Volatile Organic Emissions from Solvent Metal Cleaning”, and/or any other applicable
federal, state or local regulatory guidelines.

(- Perchloroethylene is also used extensively in the commercial drycleaning
. clothes. It should always be used in conjunction with properly designed and fully

controlled equipment that is in compliance with all applicable federal, state and local
Tegulatory guidelines.

Detrex Form MSD 83008.22 Lithe ia U.8.A.
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mATERII AL SAFETYY DATA SHEETY PAGE: 1
DOW CHEMICAL.UeSeAe MITLAND MICHIGAN AB64D EMERGENCY PHONE: 517=-636-4400

EFFECTIVE DATED 12 FEE 8D PRODJUCT CODE: 59010

PRODUCT NEMES PERCHLOROETHYLENE SV6 - - .—_.. . . MSD: £eTS

INGREZIEATS C¢TYPICAL VALULS=NOT SPECIFICATIONS)

.
b 44
(1]

PERCHLOFDETHYLENE

..
1]
\r
(1]

sgCTION 3 PHYSICeL DATA
BOILING POINTS 250F ¢121C) SOLe IN WATEP: 0.015G710LE 2-C
VAP PSESS: 13 mvKEE & 20C SPe GRAVITY: 1e£12-1et1% = 25/725%C
VAP CENSITY (A]JR=1): S5.T6 Z VOLATILE BY VOLS 100 CLSSENTIALLY)
APPEARSNCE AND ODCKk: COLCRLESS LIGUID.

- SECTICN 2 FIRE AND FYPLOSION HAZARD CTATA

FLASH PCILTS NOAE FLAMMABLE LI®ITS (STP IN £IF)
PETHCL USECD? T0Cs TCCe COC LFLZ NONC UFL: KCOAP
EXTINZUISHING PECIA: NON-FLAVPMAELE MATERIAL,
- SFECIAL FIRE FIGHTING ECUIPMENT AND HAZARDS: PRESSURE DEMANT
SELF=COGATAINED RESPIRATORY EGQUIFMENT,.

SECTIGN ™ REACTIVITY DATA

STAETLITY: AVOID CPEN FLAMESe WELDING ARCSe OR OTHER
HIOGH TEPPFRATURE SOURCES WMICH INDUCE THERMAL DCCOMPOSITIC!.
INCOMFATIFILITY. eow-
HAZARCOUS DECOMPOSITICN PRCDUCTS: INVOLVEMENT IN FIRE FORVYS HYLRCOLENW
CHLORICE ANT SMALL AMOUNTSE OF PHOSGENE AND CHLCRINC.
HAZARTQUS POLYMERIZATION: WILL NOT OCCUR, -

SECTICN o SPILLe LE&Ke AND DISPOSAL PROCEDURES

ACTION-TC TLXL FOR SPILLS (USE APPROPRIATE SAFLTY ECUIPMENLTY: SKHALL LEAKS =
YOF UFe L1IPE UFe CR SOAK UP IMMEDILTELYe KEIMCVE TC OUT GF LCCFS.
LARGE SPILLS = EVACUATE ApfAs CONTAIN LIQUIDS TRZNSFER TC CLOSFO
RETAL CCNTAINERS. KXEEP OUT OF WATER SUPPLY.

DI1SPOSAL METHOD: SEND SOLVENT TO RECLAIMERe IN SOME CASESe SVALL
AMQOUNTS MAY BE TRANSPORTED TO AN AREA WHERE JT CAN BE PLACID ON Tht
GRCUND BAND ALLGYVED 7O EVAFCORATE SAFELY IF LOCALe STATE AND FECDERAL
REGULATIONS PERFIT.

CCONTINUED ON PACE 2 )
(R) JIANDICATES & FLGISTERED OR TRADEMARK NAME OF THE DCW CHEVMICAL COmPANY
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. M ATERIIAL SAFETY DATA SHEETY PAGE?: 2
DOs CHCMICAL UeSede VIDLAND MICHIGAN 48640 EMCRGENCY PHONE: S517-63(=4400

EFFECTIVE DATES 312 FEE 8C PRODUCT CCDET 59019
PRODUCT CCONT®DY: PERCHLOROCTHYLENE SV »SC: 0475
SECTION & HEALTH MAZARD DATA

INGESTICN: LOW IN SINGLE DOSE ORAL TORICITY. LD%C (RAT) GRLATIER THAN
scord IMOUSE) IN FANGY OF @000 YO 21000 MG/KG,

EYE CCATRCTL PAIN AND IRRITATIONe RUT NO CORNEAL INJURY SHOULD OCCUR.
SKIN COATACT: SHOKT CCANTACY = NO JRRITATIONe PROLONGED OF FREGUE™TLY
REFTAILT CONTACY - YODERATE IRKITATION AND DRYINGs IF COWFILED T2

SK]iw = FAIN AND IRFITATIONe EVEN A BURN.

SKIN AFSCHPTICNZ LOw TOXICITYe LDS0 (RABBIT) GPLATER THAN If 6/K0e

INRGLATICNZ 2CCIH TLY ARND OSHMA GUICE 1S 100 PPY,

EFFECTS {F CVIREXPOSUFE: POSSIBLE ORGANIC INJURY FROM PROLONGEC CP
REPESTES EXFCSURESS JFRITATIONe CENTRAL NERVOUS SYSTEX UEFRTSSICNe
CAn CAUSE DEC&Tr IF TCC FUCH IS ERCATHLD.

SECTICN ¢ FIRST AID==NOTE TC PHYSICIAN
FIRST 41D PROCECURESS

EYES: IPRIGATICY OF THE EYES IMMEDIATELY GITH WATER FOR FIVE PINUTES
12 GOCOL SAFETY PRACTICE.

SK1h: w8SH OFF INK FLOWIANG WATER Ok SHOWER 315 MINUTES. CONSLLY
PELICELe THOROUCGHLY ARIF DRY CR WASH GROSSLY COATAMINATELD
CLOTHTS EEFCRF REUSE.

INRALLATICN: REMOVE TO FFESH AR IF EFFECTS DCCUR, 1IF RUSPIRATICN
STCPSe CIVE YCUTH-TO=MOUTH RISUSCITATICINe CAoLL PHYSICIA* ANT/OF
TRAKSFCRY 10 FECDICAL FACILITY,

INCEFSTION: DO ACT INDULCE VOMITINGe CALL A FHYSICIAN GR TRALSPCPTY
YC CPERGENCY FACILITY, '

NOTE YO PhYSICINNG

EYLS: mAY FRCDUCE CONJUNCTIVITISe STAIN FOR EVINENCE COF CCPRNEAL
LEREZSICN OF INJUFY.

SY.IN: CHRONIC EXPOSURE M2Y PFORUCE ODEFATTING TYPE OF DERPATITIS.
TRELY AS ANY CCATACT DERFATITISS INMIBITOR 1S KNOWN OR SUSFPICIED

SKIN SCASITI2ER,

RESFIRATORY: PCUERATE JIRFITANTe BRONCHODILATORSe EXPECTORENTS AUD
ANTITUSSIVES May BL OF MCLP. OXYGEN MAY BE HLLPFULe PICHANLICAL
SUPFCRY OF RESPIFATION MEY BE NEEDED.

CRALS: MAY CayusSt CHEMICAL PNEUFPONITIS IF ASPIRATED INTO LUNCS.
PRLIUCT LOW IN TCXICITY. DANGER OF CHEMICAL PNEUMOMIA wULST RE
WEIGHED AGAINST TOX1CITYe IF LAVAGE ]S PERFORMECe SUGGEST ENDO-
TRACHEAL ANC/0R E£SOPHAGOSCOPIC CONTROL

SYSTEVIC: ANESTHMETIC OR NARCOTIC EFFECY MAY OCCUR, PAY INCREASE

~ MYOCARDIAL IPRIT2BILITY. AVCID EPINEPHRINE OR SIMILAR ACTING DRUGS

IF AT ALL POUSSI=sLEs MAY CAUSE NAUSEA OF VOMITINGs ALCOHOL CONSUMEL
REFOKE OR AFTER EXPOSURE MAY INCREASE INJURY., NO SFECIFIC ANTIDOTE,
LIVCR AND KIONEY CHANGES SHOWN IN ANIMAL STUDIESe OTHER STUDIES
SUGGEST IT PAY PE CARCINOGENIC AND EMBRYSTOXIC IN ANIMALS, CONSULT
STANDARD LITERATURE,. )

(CONTINUED Gl PAGET 2 )
CR) INDICATES A REGISTERED OR TRADEMARK NAME OF THE DOW CHEMICAL COMPANY
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¥ ATER>I1 AL SAFETY DATA SHEET PAGE?
O0W CHEMICAL UeSeshe MIDLAND MICHIGAN 48640 EMERGENCY PHONES '17'£36~4400

CFFECTIVE DATES 12 FEE €0 PRODUCT CODE: 59010
PROCUCTY (CONT'C)' PERCHLOROETHYLENE SV6 nSD: 0675
SCCYION T ; SPECIAL HANDLING INFORMATION

VENTILATION: RECOMMENE CONTROL OF VAPORS Y0 SUGGFSTED GUIDE.
GOON ROCM VENTILATION USUALLY ADEGUATE FOR MOST OPERATIONS.
RESPIRATGRY PROTECTION: APPROVED PESPIRATORY PRCTECTION
REGUIRLL IN ABSENCE OF PROPER ENVIRONMENTAL CONTROLe FOR EWMERGPN=
CIESe A SCLF=CONTAINED BREATHING APPARATUS OR A FULL=FACE KESFIKATOR
IS RECOFMINDED,
PRCTECTIVE CLCTHING: NONE REQUIRED
CYE PROTECTION: SAFETY GLASSES WITHCUT SIDE SHIELODS.

SECVYICM & SPECIAL PRECAUTIONS AND ADDITIONAL INFORMATIOHN

PRECAUTJICNS T1C PE TAKEN IN MHANDLING AND STORAGE: WANDLE WITH FEASONAELE
CAPE ANL CAUTIONe AVOID EREATHING VAPORSe VAPORS OF THIS PROCUCT
ARE HEAVIER THar AJR AND WILL COLLECT IN LOw AREAS SUCH AS FP17Se
DEGREASERSe STORAGE TANKSe AND OTHER CONFINED ARLAS. DC NOT ENTE®
THESE BREAS WHERE VAPORS OF THIS PRODUCT ARC SUSPECTED UNLESS
SPECTIEL BREATHING APPARATUS IS USED AND AN OBSERVER IS PRESLNT FOR
ASSISTENCE .

ADDITIONALL INFORPATIOMN: REVISIONS 27127860 == SECTIONS & AND 7.

LAST PAGEL
(R) INCIC2TES A FEGISTERED OR TRADLCMARK NAME GF THE DOw CHEFICAL COMPANY

THE JAFCRPMATICH HEREIN IS GIVEN I%N GOOD FAITHs BUT NO WARRANTY,
EXPRESSED OR IMPLIEDs IS MALDE,
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MATERIAL SAFETY DATA SHEET® - APR211880
ey e T P ey 12 G. E. PARSONS
SECTION | '
EMEASENCY TELEPHONE NO,
ETHYL CORPORATION 5Ok /344 -7147
ADORESS p.0. Box 341, Baton R Louisiana 70821
Chloroethylene CClp:CCly
SECTION Il - HMAZARDOUS INGREDIENTS
PamTs, REsnvATIVIS. 0 sOLveNTs [ | TV ALLOYS ANG METALLIC COATINGS sl v
emenTs SASE METAL
CATALYSTY ALOVS
vergL METALLIC COATINGS
SOLVENTS FILLER m‘l.o.
L8 COATING OR COAS PN
ACOMVES Stabilizers ovvans .
OTHERS
NAZARDOUS MIXTURES OF OTHER LIGUIOS, SOLIDS, OR GASES % |
SECTION i1l - PHYSICAL DATA
80iLwea POINT P} (760 mm) 250.16 | srecimic anaviTy (+y001) 15° /4°C 1. 521
vaPOR PrEssURE (m ) 22°C(72°F) | 15.8 | SVVSi ) o 100
VAPOR DENSITY (AIRe]) 5.83 "Vmﬂ"‘ ":‘:‘I 0.25 -
SOLUBILITY 1N WATER F wt O. 01
APPEARANCE ANO COOR orlegs ng_!asr, Hemry 1Iquid with a pleasant
) SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Meihed wied) None on Dﬂme st Aot
EXTINCGUISIING MEDIA
SPECIAL FIRE FIOWTING PROCEDUARS
UNUSUAL FIRC AND EXPLOSION HAZARDS
With outside fuel source, combustion products can contain HC1l and

traces of phosgene.
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PMC qois 9 3 S
CHEMICAL DA TRADE namE Perchloroethxlehe ; Per

L 2Y v

SECTION V - HEALTH HAZARD DATA
THREIOLD LIMIT VALUE | For G-hour day - 100 p =T e :V:Sngc; ‘ Pp| CO ng

- 1
*‘95’-%‘%% on, ° e eyes, vomiting,

crymation & urn >
nausea, drowsinessj &cts as an intoxicant and an anesthetic. Avoid prolongsd or repeated
contect with skin to prevent skin irritation and dermatitis. mttcd gavage studies sug-

| EMENOENCY AND FIAST AXS PAOCEDUAES Remove peraon from contaminated aree; 1y artificial,

respirstion and 1f dreathing haa stopped. Consult & physician | : Epinephrine
1s contreindiceted). Remove contaminated clothing and wash skin wilh wara sosp end water
Ir taken intermally, 4o not induce vomiting. If ‘eyes tmn;hﬂn sontacted, wash with
copious quantities of water-call a physician. ) R Cewe i

SECTION VI - REACTIVITY DATA

CONOITIONS TO AVOID

sTasILTY SeTAR Open flames, electrie -heaters,.etc.
——e 47‘"“"" x - N
TamuT * e ubber and plastic are da.ma.ged by long c'onga.g% .

Fau-oous ucmgnmdmm AT very high temperaturés, can decdmposs to
| L . SRR 16 A

HazARDOUS MAv occuR

POLYMERIZATION . U

WiLL NOT OCCUR x

r SECTION Vii - SPILL OR LEAK PROCEQURES

SVEPS TO B8 TAKENM !N CASE MATERIAL 18 [-1] [WW 7]

Spilled perchloroethylene may be removed by mopring or absorbing with
rags. Provide adequate ventilation. Clothing wet with perchloro-
ethylene should be removed immediately and the affected area washed

with E%E and water
WASTE DI METHOO  pegidue from distillations of perchlorethylene may be poured on

dry sand, earth, or ashes at & safe distance from occupied areas and allowed to evapo-
rete. An impermeable barrier such as metal or cancrete should be placed detween the dry
sand, earth or ashes and the goil. State and local pollution control agsncies should be
consulted.

SECTION Viil - SPECIAL PROTECTION INFORMATION

W-W‘&mm,,
|_Canlgter type gas ma ntained a ma%&_

VENTILATION level ventilation
MECHANICAL /Generel] OTHER

PROTECTIVE GLO Domrt

Neogrene!m-cocted or Viton e femical safety goggles

OTMER F“{’.c?lv &

L_Erotective headgear and apron when splashing could be & problem,

SECTION IX - SPECIAL PRECAUTIONS

[ PRECAUTIONS TO B€ TAREN 1N HANDLING ANO STORING
Storage tanks should be adegquately vented for filling and preasure
equalization. Vents from indoor tanks should terminate outdoors.

OTHER PRECAUTIONS

Floor level ventilation should be provided Avoid contact with skin
and avoid vapors. No smoking in presence of vapors. : '

oare . Nov. 12, 1579
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T
FEG INDUSTRIES » THC,. ONE FRG PLAGE FLTT B 1527 q
CaMOUR EMERGENCY GSSTSTANCES (304) 543130 ) fPMC. o\S

FEROVED BY U.S. DEFT, OF LAROR AL CESSENTILALLY STMILAR® T0O FORM

CHsiy--2210
EFFECTIVE DATES:  NOUEMBER 1, 1985 EDTTLONMS UTCIHL /6

CHEMTCAL MAME AND SYNONYMS ¢ RECEIVED TRAEDE MAME
FERCHLOROETHYILENE T PR L R DR
TE TRACHLOROE THY LENE FEB 14 19863

A5 NO. Le7--18-4

INDUSTRIAL HYGIENE
CHEHMICAL FAaMIlY s IR MLILA T
FIALOGENATED HvDROCAREONS 01 S G Y 1

DOT SHIFFLIMG NamMES DUOT HaELaRD Clabiss
FERZHLOR-DGRIEZAS HD SR COMMENTS

EFORTEELE QUANTITY S Latrs pUMEER SUBSTODIARY RISHS
RPR] COMNTS R

ESF S S &S B S ERE S FESHSEDEES S HEE O EF E I E E GG RPN ER DS S O OSSP B e 8 O ¢ B ST S S-S & 5 5T &
#* SECTION 100 FHYSIUAL DAaTh
A 00N K AR RGN XN A A A KK SR XA R A M S K XK K S K S0 A KK R R R AR DR XK A AR R 0 RS R G K T O A RO R A XK

EOLLENG POTT Ve O NS TTY SRECTFLIL GRAVITY FE e SOLUTIONG
37 SUMM i LRt CHEO=1)
121 C O.83 Lo @ 20780 C Sed TO 3.4

TREEZTNMG /ML TING SOLUEILLITY I i MELTY VOLUME & WOLATE
FrOINT CWETTGHTZ ON Wea TERD

~E2.5 0 Dol 2 259 10 136 Lol 2P0 © ARy

LEsE R PrRES SR E- AT WIEN T"(lmli" Foes it » FHEE T U SO T
B N M T\ T S TP ] : (i { L__"l pvLe ETHER=L . 0% 7

TR At W = TR I S I I T X

i dies DOLRL DS L0 WETH s TR LR o0,

L S AR A O A o

E R 0 S 0 g S OL R G L S K)K‘K,K*)K‘KK‘KX\/K R Y j:.“,\'(,'(,«". AR A AR R AR R
. M

AR A RCX R AL XK T KR A MR A A AR TR R K A K O RO AR R R A R

P O S e

SEESLEMNT - LPGREDIENT S
- OROETHYLENE Qe MOTES Hddardy THED T
CETARBLILIZED) TEST mlX & NOT LI

0 SR A K 0K 00 KK OB S 0RO DR300 SO K SRS S0 S 6K S 0K S 00 0 390 35 O S0 K O K 30K
¥ SECTION 3 FIRE aeld EEFLOSTON FaZaliD 1oaTe
A3 HE A O X X K S0 S SR DK A K 6 9 3800 S S X 08 A6 D66 AR 06 S OB S 6 30D 3K KN AR R K 4 8 DK 0 S0 A O K S e 40

Flasd FOINT OEG FlLadtmddzi . LIMETS TN AR @Y VOLURED
CHETHOD  WEED ) B3 EL 3
NUINED R DOT TEST NUMES RTINS

EATIMGUTISHING mEDTA
WaETERY  DRT CHEMTCALS y  OR IZAREDM  OT0 0E
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SPECIAL FIRE FIGHTIMNG FROCEDURESS /'7 (] 8

TIRE FLGHTERS SHOULD WEAR NMIOSH/MSHA-APFROVED PRESSURE-DEMAEND SELF CONTATNED
REATHING AFFARATUS FOR FOSSIELE EXFOSURE TO HYDROGEN CHILORIDE &Nl PFOSSIELE
TRACES OF PHOSGENE

Lsual. FIRE AND EXFLOSTION HAZARDS S
PERCHLLOR TNVOLVED IN FIRES CanN DECOMFOSE TO HTDROGEN CHLORIDE dér 0SS TELE
TRACES OF PHOSGENE .

KKK KK XK I K G KR S 00 S K60 0 S 00K I A RS 40K KO 3 ORI KN S 8 0
* SECTION 4 HE®LTH HAZARD DATA
PES SR e FHE S SIS S TS FFI I EFHEEREF SO EFEI DT ELS S HEPTES SRSV ECS HE

TOXICLTY DAaTAD SEE REFERENCE 1) CLASESTFICATIONCFOLS0Ny TRNITANT « T 0

LES0 TMHALLATIONS INHALATIONS
(hhi, S000 FEM (4 HIDURS) MODERATELY TOXIC

LSO DiERMAEL LT
MOT DETERMINED NOT DETERMIMELD
ATVE LR OTETIOMS SHIMNI Ve

SHIN.
SEE SECTION 5 MILDLY TIRRITETIONG TR TTANT

Li2S0 TMGESTION? THGESTIONS
CRalRERIT) 5000 mGAKG SLIGHTLLY TOXIC

- I SHOLOCS0 CLETHAL CONCENTRATION) 3 PR TTIO S
&R My 100-10 Pt TOXTC

ESE RS S S S FERTEHEICEEPHEFES TSP EFESFEF P ECE S EERPEF S ERES HE O P HEE R 05 E S IO G PG/ F PP
FIOMN S BEFFECTS W OV 0
SEOR X KA R RO A A XK S A K A KR A R T K XA R A RO R A R ACHE 3 K RO K A UMK R RO K K AU A SR R A X0k

AZCTION COVERS EFFECTS OF OVEREXFOSURE FOR THHSLATIONy  EYVESEE TN CONTSCT »
AL OTHER TYRES OF  OVERIZXFOSURE  THFORME COoA s TRE DE 0 T Ml
D THED AGET LTRKELY ROUTE OF OB RS (05

EXPFOSURE LITHMITS &RE @& PO e

dnts LU0 FEMy SeR0UR TR (T IME-WETGHTED  AVERMAEE S 1 00-E8uy Fem e Lun s
dmbsc 00 FRMy O-HOUR TWA S CTIME-WELG goL00-2uy Pk

SHTED AVIERAGE S SRCLDD NG B
DURSTIONS ARE @l OWER FPROVIDING g0l TWa T35 el Ui BELsW tud Py
Z00-300 FPM EXCURSIONG ALLGWED ONMLY FOR MAXTHMUM OF 5 mIeldmeEs TN &Ny
3-HOUR FPERIODS 300 Prm mAaXIMum ALLOWSELE CONCEMTRATION (mlasT NOT BE
EXCEEDED) 3 2Z290CFR 1910.1000.

ALGLIHS S0 FFMe S-HOUR THa (TIME-WETGHTED SVERGGE) 5 200 FFEmy STEL (15-MINUTE
SHORT-TERM EXFGOURE LIALT)

PRGSO INTERNSL PERMISOHIELE SXF0S5URE LIMITS 50 oy S-HOUR TWdAOTIME WELGHTED
n-\ULimfiL‘;Ei); LO00 PPMy STEL CLE-MINUTE SHORT-TERM XFOSORE LIMIT)

AT



INHALATZONS FERCHLORODETHYLENE IS Frimas Il A Chnlial, MERVOUS DYSTEM D
ANT AND CAN CAUSE POSSTELE CENTRAL NERQVDUS )’} EM DamaGE WITH O A
NEALATION CanN CAUSE TRRITATION OF THE RESFIRSTORY TRACT» DXZZINESSy  NEUSEA
EADACHE y LOSS OF COURDIMATION AND EQUILTERIUM» UNCUNSCTIOUSNESS &HD EVEN
DEATH IN CONFINED OR FOORLY VENTILATED AREA.  FATALITIES FOLLOWING SEVERE
ACUTE EXFOSURE TO VARIOUS CHLORINATIED SULVENTS  HAVE BEEN ATTRIBUTED 10
VENTRICULAR FIERILLATION.

EYEZSKING LIMALD SPLESHED TN THE EYE CaN RESULT IN DLSCOMFORT Frald &
IRRITATION.  PROLONGED O REFEATED CONTATT WITH LTQUED s THE S Can CaUsE
IRRITATILON aND DERMATITIO.  THE FPROBLEM MAY BE ACCENTUATED BY LIQULED HzC0mMmInG
TRAFFED AGAINST THE SKIN BY CONTAMINATED CLOTHING and SHOEE, Aandd SN
ABSORETION CaN QUECUR,

TNGESTIONT SWALLDWING OF THIS MATERITAL MaY RESULT TN TRRITATION O THE MO e
AND G TRACT AlOoNG WITH 0TI EFFECTS AS LOSTED abBosis FOR TNHALASTION,
VOMITING aND SUBSEQUENT @SPLTRATION INTO THE LUNGS MAY LEADZ TO CHEMLOAL
FREIMONTA AND PULMONARY EDEMS WHICH LS & FOTENTIALLY FaTal CONDITION,

CHRONIC

A RECENT NTF STUOY HAS DETERMINED THAT THEZRE IS CLEAR SEVMITDENCE OF CARCING-
GENICLTY CLINERD IN BOTH ™Mall & FeEmdl bl mIC0Ey CLESR EVIDENCE OF LUREMIA TN
MALE & FEMALE raTs K S0ME 2V MOED OF ewdEiMal. C@rCINUGENTCLTY  GRIDNEY  TLMORS )
IN MALE RATS.  THE NTF STUDY EXFOSED RT3 TO 200 & 200 &M & MICE TO 100 70
200 FFMOIN A LIFETIME STUDY . &l THE Pk SMNT O TIME sy el LISTS FERCHLOR IN
LEROWF 3 (8. UNTZIL FORE INFORMAETION REGARDIMG THIS NTH 5T0DY L5 AUSTLAERLE
FRUDENT HenNDLIMG PRACTICE  SHOULD  MENIHTZE  HUMAaN BERPOGURE .

10 KA XA K 20K XK KN KK 0 KK K KK A A KK R A DA A0 R 0 D K MK 3 0 o I A8 K ORI N K R

: EMERGENCY aND FTRET Al FMH EDURES
U KK KRR ACOR KK 20K KON YK K R K K R 7K R KO ARG PS8 G KT S0 1 R O R K S DI 3 A KO 5 38 A K

rt-idsl. nl]‘Jl‘Ja

REMIVNE T FRESH AR, T 0T ERESTHLNE e A @R T DU FESP LR T IO »

FREZF ERAELY 00T T M0 T . LF EREATHING L9 OIF . L INVED OGN Cal
ST A O TR

FEDfe

N CONTEGT S

EVESS bl I WETH FLENTY O WaTER  Caler arD Wy TER PO sl 7ol alf
LEAET 1S MONMUTESy WL WEMOVING CONTAr TN TED CLOTHLMG @l SH0ES . I

L ITETION GOCO AGNEUHLT A Y ST I TRl u Gl e i C0e T eam Ty TR
CLOTHING  AND SHOES SEFOmE REDSHE OR EDSCESND .

IRGESTIONS

LF CONSCEOUSy DRINK LARGE Qs TITIES

TAKE IMMEDIATELY TO & HOSPITSL R FHYSTCIAN, TF URNZORY
COMNVUILLSTONSG y - TAKE 'I'HMI"'DIF}TI"LY TO & HOSEF

EY mOUTH TO aN UNCONSCITO0LS FERSOM .

TN

I N TR BN X LUl mOT CNDUCE WO
UGSy iy I
=T PO BT @TTEMPT To GIVE ey THILHG

NMOT t- SO TO h EEREM .Lml\' THCLUGTNG dad TR0 TES

! v ARRENALLN FOLLOWING PLERCHLOROETHY LEME OMEREXFGE0DRE .,
TOLDT ¢ O T HEART TO abDrdizNal M sy S5 OoasSED &Yy OUER -~
EXF U:ﬂ hl T FERCHLORGE THY LERNE
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KK MK K 3K TS5 A KK A SR IS KKK 80 R SIS DRSS KIS K B RIS MO OROR K XK ACHK K K K K
x SECTION & REACTIVITY DATA
ARG HCHCAC 00 KSR OK 0 5K 8 D 0 K 0K G G KK 5K K S0 00 KK A K 035D K S A K 030000 R 0 XA S RS OIOXK KKK K KK

STAETLITY
ST E
CONDITIONS TO AavaID:
AVOLID OFEN FLAMESy HOT GLOWING SURFACES OR ELECTRIC ARCS.

HAZARDOUS FOLYMERIZATION? CONDITIONS TO aAVOID3
WILL NOT OCCUR. NONE

INCOMFATIEILITY (MATERIALS TO AVQID) @
NONE

HAZARDOUS DECOMPOSTTION FRODUCTSS
HYDROGEN CHLORIDE AND FOSSIELY TRACES OF FHOSGEMNE.

0K I K RIS XK SR KRG SO K K S 3K 380S0 S 0 DS 55K K S0 KK 3K 6 G 3K 300 K 60 S D06 K K 0 350K K DI S XS KN
X : SECTION 7 SFILL OR LEAK FROCEDURES
S A K SR N SHC IR SR SRS K DRSS K 35K SHOH K S S5 XK€ 5 KK 23RS 2K 00 00K 6 K 0 A K 50K S0 RS 86 A O A RO

STEFS TO BE TaAKEN IF MATERIAL IS5 SFILLED OR RELEASED:

TMMEDTIATELY EVACUATE THE AREA AND FPROVIDE SMaXIvuM VENTILATION.  UNFROTECT-
ED FERSONNEL SHOULD mMOVE UPWIND OF SFILL.  ONLY PERSONNEL EQUIFFED WITH
FROPER RESFIRATORY AND SKIN/EYE FROTVECTION (SEE SECTION 8) SHOWLD BE PER-
MLTTED IN AREA. DIKE AREA TO CONTAILIN SPILL. TARE PRECAUTIONS A8 '
NECESSARY TO FREVENT CONTAMINATION OF GROUND aND SURFACE WATERS. RECOVER
BFILLED MATERIAL ON ABESORBENTSy SUCH AS SARDUST OF VERMICULITE» AND

SWEEF INTO CLOSED CONTAINERS FOR DISPOSAL.  AFTER all VISIELE TReCES
INCLUDING TGENITAEBLE VAFORS» HAVE BEEN REMOVEDy THUOROUGHLY WET VaCCUM THE
AREAS, DO NOT FLUSH TO SEWER.  IF @ariEs OF SPOJ. O8 POROUS. REMOVE &5 mMucH
EARTH aANMD GRAVEL, ETC. &5 NECESSARY AND FLACE IN CLOSED CONTAINEREG #OR
RDESPOSAL .

HASTE DISFOSAL. METHODS

COMTAMINATED ZaWDUEST» VERMICULITE OF POROUS SURF a0 mlST @B DISPOSED O L A
FEARMITTED HAOLARDOLE WASTE MaNaGEMENT FACTLLTY .. RECOVERED L IOULDE may 25 R
PROCESSED OR INCINERATED OR MUST BE TREATED T A FERMITTED Ha. y '
MANAGEMENT FaCOLITY .. CARE musT BE TAKEMN WHEN USTHNG OR DTSR
MATERTALS ANDAOR THEIR CONTAINERS TO PREVENT 2NUTRONMEMT &L
LT IS YOUR DUTY TO DISFOSE OF THE CHEMICAL MATERLDALS aniDoOR THE 4
IN ACCORDENCE WXITH THE CLEAN AR ACT» THE CLEAN kAT AalTy THE RESOURCE
CONSERVATION AND RECOVERY ACT A8 WELL AS ANY OTHIER RECEWANT FEDERALy STATE
UR LOCAL LaWS/REGULATIONS REGARDING DISFOBEL .

RCRA = HAZARDOUS WASTE NUMEER - U-210

SRR XK K0 KK K 60 K2 60 536 OR300 0K 30K 0K S 206 K 360 0 K 3K S50 0K K3 300 S DK 0K 332 S 0K K 80 3K S8 20 8 0 HE 4 M0 KR OOk
X SECTION @  SPECTAL FROTECTION TNFORMATION
SRR I K R K 0000 AR G K S K BG83 0 K K 20580 0K G S50 2 S 00 0 S S80S0 0G0 K S DM 0 S K S0 K 39 0K 0K G 0 R K

RESFLRATORY FPROTECTIONS
UGE & HALE OR FULL. FACEPIECE ORGANIC VAFOR CHEMXICAL, CARTRIDGE UR CaMNISTER
ESFIRATOR WHEN CONCENTRATIONS EXCEED PERMISSLELE LIMITS,  USE SELF-CONTAINED



-

R rmc 088 [ pnc 9015”)

L BREATHING AFPARATUS (SCEA) OR FULL FACEFIECE AIRCINE RESFIRATOR WITH AUXILARY
SCEA OFERATED IN THE PRESSURE--DEMAND MODE FOR EMERGENCIES AND FOR Akl WORK
PERFORMED IN STORAGE VESSELSy FOUORLY VENTILATED ROOMSE, aAnND OTHER CONFTINED
REAS, RESFIRATORS MUST BE APFROVED BY NIOSH OR MSHA. THE RESFIRATOR USE
LIMITATIONS MADE EBY NIDSH/MSHA (6)(7) AND BY THE MANUFACTURER MUST BE
OBSERVED. RESPIRATORY FROTECTION FROGRAMS MUST EE LN ACCORDANCE WITH

Z&OFR 1910, 134,

VENTILATIONCTYRED S
USE LOCAL EXHAUST OR DILUTION VENTILATLON AS AFPROFRIATE T0O CONTROL
EXFOSURES TO BELOW FERMISSIELE LIMITS

EVE PROTECTION? GLOVESS
SPLASHPROOF GOGGILES SEE COMMENTS

OTHER PROTECTIVE EQUIFMENT S

BOOTSs AFRONSy OR CHEMICAL SULTS SHOULD BE USED WHEN NECESSARY TO
FREVENT SKIN CONTACT. PFPERSONAL FROTECTIVE CLOTHING AND USE OF EQUIF
MEINT MUST BE TN ACCORDANCE WITH ZYCFR 19210.133 AnND Z2YCFR L1Y10.132.

K I SR IR K 2SI 0K A KK 80 K KX S 30 A6 KK 6K K 6 KK 66 A SRR 305K I 60 KK O KA G KK 5K K KK KK
x SECTION 2 SPECTAL PRECAUTIONS
K 0 K K K 2 200 S K KSR O A 6 KK XK KA K 3K I KK K KA K 3K K 2 K K 5 K K 35S K K S 8 4 35K K

FRECAUTIONS TO BE TAKEN DURING HaNDLING AND STORING?

1+ DO NOT USE IN POORLY VENTILATED OR CONFINED SFACES WITHOUT PROFPER
RESFIRATORY FROTECTION (SEE SECTION 8).

Ze PERCHILOROETHYLENE VAFORS ARE HEAVIER THAN AR AND WILL COLLECT IN L.0OW
AREAS .

to KEEF CONTAINER CLOSED WHEN NOT IN USE.

4, GTORE ONLY IN CLOSED, FROFERLY LAEELED CONTAIMNERS.

S THIS MATERIAL OR XTS VAFORS WHEN XN CONTACT WITH FLAMES: HOT GLOWING
SURFACES OR ELECTRIC ARCS CaN DECOMFOSE TO FORM HYDROGEN CHLORIDE GAS
AND TRACES OF FHOSGGENE . :

4. AVOLD CONTAMINATION OF WATER SUFFLIES. HANDLINGy STORAGE aND USE
FROCEDURES MUST EE CAREFULLY MONITORED TO AVOID SPILLE R LESES.  ANY
SPILL OR LEAK HAS THE FOTENTIAL TO CAUSE UNDERGROUND WATER CONTAMINATION
WHILH MaYry IF SUFFICIENTLY SEVERE, RENDER A DRINEING WATER SOLURCE UNFILT
FOR HUumaN CONSUMPFTION.  CONTAMINATION THAT DOES OCCUR CENNOT BE EASLLY
CORRECTED

7+ A CHLORINATED SOLVENT USED AS A FLASHPOINT SUPPFRESSESNT MUST B aDDED L
SUFFICIENT QUANTITY QR THE RESULTANT MIXTURE AT HAVE A FLASHPOINT
LOWER THAN THE FLAMMABLE COMPONENT,

2. DO NOT USE CUTTING OR WELDING TORCHES ON DRUMS THAT CONTSINED PERCHLORO-
ETHYLENE UNLESS FROFERLY PURGED AND CLESMED.

UTHER FRECAUTIONSS

1. DO NOT EBREATHE VAFORS. HIGH VAFOR CONCENTRATIONSG CaN CAUSE DIZZINESS
UNCONSCIOUSHNESS y FOSSTELE CENTRAL NERVOUS SYSTEM DAMAGE QR DEATH.
LONG--TERM VEREXFOSURE MAY CAUSE LIVERAKIDNEY TMJURY .

2o USE ONLY WITH ADEQUATE VENTILATION. WVENTILATION mMUST BE SUFFICTENT TO
LMY eMPLOYER EXPOSURE TO PERCHLORDETHYLENE BELUOW PERMISSIELE SXPOSURE
LIMITS.  OBSERVANCE OF LOWER LIMITS (OUTLINED IN SECTION 53 I35 ADVISARLE.

Se AVOTD CONTACT WITH EYES. WILILL CAUSE TRRITATION aAND FAIN,.
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: ﬂ'"""‘g o7 mﬂ@mt SAFETY DATA SHEET "3¢, r

. %, (Assroved by U.S. Department of Laber “Essentiatly Similer” un-uw;l Ye _

o SP 982 . 07 cw PuM

HEMICAL NAME:  EPICHLORHYDRIN - . T :

SYNONYMS:; o-Epichiorhydrin; 1@";"7@'”“"'9;:“_ CHEMICAL FAMILY: Chiarine Compounds and Oxid
FORMULA:  QCHCHCH.C! MOLECULARWEIGHT: 9253

TRADE NAME AND SYNONYMS:  Epichlorhydrin

| . _I.PHYSICALDATA idhis
BOILING POINT, 760 mm. Hg 115.2’6. (239.4°F.) FREEZING POINT ' -58.1°C.
SPECIFIC GRAVITY (H,0 =1) 1.1825 st 20/20°C. VAPOR PRESSURE at 20°C. 13 mm. Hg
VAPOR DENSITY (air =1) 329 : AATER % by wt. 8t 20°C. | e
PER CENT VOLATILES 100 EVAPORATION RATE 138
BY VOLUME . Acetats = 1) .
APPEARANCE AND ODOR Water-white liquid; characteristic odor.
[ 1. HAZARDOUS INGREDIENTS
MATERIAL
- " Not spplicable
— COPY TO LOCAL IAM
JL 8'82 1746 '
[ 7 Il FIREAND EXPLOSION HAZARDDATA  ~ ~ = . %
ftest mathod) 93'F., Tag open cup TEMPERATURE 804'F.
FLAMMABLE LIMITS IN AIR, % by volume LOWER 3.3 (calculated) UPPER 14.5 (caloulate
EXTINGUISHING Carbon dioxide or dry chemical for small fires.
. MEDIA Polymer foam for large fires.

SPECIALFIRE?IGH‘ﬁNG Avoadusofdryd\unial uﬁmmmﬂfhmmmmmmrndm
PROCEDURES Avoid uss of carbon tatrachloride extinguishing agents. -

UNUSUAL FIRE AND Avoid contamination with copper or lead. Avoid mixing with acids,
EXPLOSION HAZARDS alkalies, and metal halides.

B T _ 7 EMERGENCY PHONE NUMBERS . st g
TC. U, Dernenl, 212/5514785; 914/346-0648 (might)

. Or. K. S. Lane, 212/551-4787; 914/666-3656 {night)

C. P. Carpenter, Ph.D., 412/327-1020; 412/241-7896 (night)

goft

b}

Logel responeidiiity (s sesumed onty fer the fact that sl slusios reperied here and ail épinions are hose of eualified experts.

UNION CARBIDE CORPORATION® CHEMICALS AND PLASTICS 270 PARK AVENUE, NEW YORK, N.Y. 10017

-

A33



e e Stt—— - -

'W"ﬁ!‘r—--v\ . . e wereh
T o - IV. HEALTH HAZARD DATA ~ °

THRESHOLD LIMIT VALUE 5 ppm. (Skin) L .

EXPOS ‘ Vapor ig irritating to eyes, nose, and throat. Causes sore throst, headache, nsuses, and vomiting. ’,)
E'( TSOF OVER URE . Skin contact is irritating. Rapidly fatal if swaliowed: i.e., nauses, vomiting, and collapse. -

If swallowed, induce vomiting immediately and call a physician. (f inhaled, remove to fresh air. |

A%EPF:I%ECNECDYU;';g FIRST Give oxygen if breathing is difficult. Cal! a physician. Flush skin and eys contact with water for ‘
st least 15 minutes. Get medical cars for eyes. Remove contaminated clothing. 1
E .- V. REACTIVITY DATA |
STABLITY | CONDITIONS : :
i tatiC i Avoid contsmiination with alkalies, acids, snd metal halides.
HAZARDOUS N
"DECOMPOSITION PRODUCTS one )
HAZARDOUS POLYMERIZATION: __ P - g ‘
May Occur | Will not Occur ; SIS | Presence of aikalies, acids, potymerizstion catalysts, and high temperatures. -
v — ! _
T AR ; g R N N i
E VI SPILLORLEAKPROCEDURES = -
STT"STOBETAKEN . ‘ 7
#(  ERIALIS RELEASEDOR | Fiush sway spilled material with largs volumes of water. .
S\. =D . . . \S’

- incinerste in 3 furnace. Care should be exercised to dissipats combustion products,
WASTE DISPOSAL METHOD Hydrogen chioride is genersted. -

COPY TO LOCAL LAM. | -
J e 1746 '



"VII. SPECIAL PROTECTION INFOR

Lt o cam e o

RES"%&;@;’EWON Air-supplied mask
VENTILATION ILOCAL EXHAUST] preferable ‘ SPECIAL —_—
ME(CHANIC):AL Acceptable " OTHER -—
- . EYE
PROTECTIVE GLOVES Plastic gloves ) PROTECTION Monogoggles
OTHER PROTECTIVE Face shisld, spron, eyebath, and safety shower

EQUIPMENT

.- VIl SPECIAL PRECAUTIONS - . . =

e gy

PRECAUTIONARY LABELING

&,‘emcm.onuvonm & |

- DANGER! MAY BE HARMFUL OR FATAL %l roisoN el
(F INHALED OR SWALLOWED. ‘
MAY CAUSE EYE AND SKIN FIRST AID TREATMENT
IRRITATION. . IF SWALLOWED: Make patient vomit
COMBUSTIBLE. immedistely (ﬁm down throat or,
Do not breathe vapor. if conscious, giv.mrm mustard
Do not take internally. water or salt water freely).
Do not get on skin, on c!othinm . GENERAL: Keep patient warm, if
or in eyes. conscious, give coffes; call physicisn.
* Do not rety on rubber or other Do not give Adrenslin.
gloves for protection.
K esp away from heat, sparks, and fire.
IN CASE OF CONTACT: .
CLOTHING — Remove contaminated ..
clothing and shoes at once.
Wash thoroughly befors reuse. . I

SKIN — immaediately wash skin with
s0ap and plenty of water,
EYES ~ immaediately flush with plenty
of water for at least 15 minutcs. _
Get medicat attcntion -

FOR INDUSTRY USE ONLY _

OTHER HANDLING AND
STORAGE CONDITIONS

F-43128
1771-8M

COPY TO LOCAL IAM
AL 882 1746

Prinwd in US./



~ o Approved
Agprovs! [xpires Asril 30, 187V

o . e

U.S. DEPARTLIENT OF LABOR

WORKPLACE STANDARDS ADMINISTRATION
Bureau of Labor Standards

MATERIAL SAFETY DATA SHEET

U7ré ITHL

1 Sureon Ne. 44-R1387

’ ﬁn’ﬁ_u)cdmh i #'a (ﬂmﬁ e !"‘ SJM)"SEC"ON :

. | 7 mmumoui ~§

CN!IICAL um AND SVNO"M

+__ Perchlorcethylens (uwumgrm)
CHEMICAL FAMILY FOMMULA
L ___Chloripated Bvdrocarbon

TRA VNONVMS
ﬁ‘ﬁw or Kem-0-Dry

CC 8

[ .y T I T e
" N . SECTION Il HAZAPRDOUS INGIEDIENTS R
PAINTS, PRESERVATIVES, & SOLVENTS s “", hrd ) ' ALLOYS AND METALLIC COATIMGS s
fI1GMENTS SASE METAL

CATALYST

ALLOYS

vEnICLE

METALLIC COATINGS

vt FILLER METAL
soLvenTs 100| 100 | miUs coATING On comg #Lux

ADOITIVES

oTHEns

OU ”Jﬁg iy ;:;E

OTHERS

MAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

. :-’f
)

Lo Tt

SPECIFIC GRAVITY m,o-n

ls PERCENT VOLATILE
QLumE_ %),

!
ﬂ VAPOR PRESSURE #7om Me.)
:

gy Vv
VAPOR DENSITY (ARS1) E g lvm"ﬂou«ﬂ;f“'
APPRARANCE AND 00O m gy, colorless liquid with a characteristic mild ethereal odor,

SECTION IV FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Mothed veed)

EXTINGUISHING MEDIA

FLAMMARLE LIMITS

SPECIAL FING FIGHTING PROCEDURES

oafiy

TR M e e

UNUSUAL FIRE AND EXPLOSION MAZARDS

» PR P LW

IS 7202.4(1/2)
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0. COPYTO LOCAL LAM.
- A 8'82 1746

~ SECTION V HEALTM HAZARD DATA -,
100ppm '

THAESHOLD LIMT VALUE

"""‘°'°""""°“’"'0nr xposure may lead to slight anesthetic feeling, possible
r"’ ation ma, no“ e 2. Ol . ntirmed qm c.nrg v ] mm.
TGN, vmormuuogggah tto S8duSL_BPRIs ;." 1 “ . S ioial
t1 ¥ . {« T }e (3
. -1* ; g (oL N :
they &b d be 4

T B TNL YRGS, P gt Y

SECTION VI REACTIVITY DATA .

]

i
o i 1.
ey vt 1] B R G T S SN

i STASILITY UNSTARLE COMNDITY VOID on s 3 ] ,

]
é srane X
;; INCOMPATABILITY (Naserials to eveid)

LI MAZARDOUS DECOMPOSITION PROOUCTS B

: ~ Snall amounts of HCl from thermal decamposition, r
3 uazanoous MAY OCCUA CONDITIONS TO AVOID '3

POLYMERIZATION - k. a4
wiLL NOT OCCUR X

r

SECTION Vil SPILL OR LEAK PROCEDURES
"A‘%i% m:." B cmﬁ'f m'a'bgc'::e;taotg.'oﬁm& the vapors and avoid repeated contact

of the liquid with the skin and clothing, Flush spilled areas with water,

Be sure sufficient fresh air enters the area or it should be vacated,

WASTE DISPOSAL MTHOO Used sclvent should be recovered by distillation, The Tesidue
fram distillation may be incinsrated, dry welled etc, Check

local requiremsnts, ) Y

cii 2w o IR s T

A% W T 'ﬂﬁﬁ;.;:' k
(4

E?
e ‘Sh

SECTION vill SPECIAL PROTEC‘I’ION INFORMATION

AESPIRATORY PROTECTION (Specify type) llone p

[ vemuTion ‘%ﬁxfﬁ%“é‘ﬁt to maintain TLY ,
IV (EPES "over or at degreasers PIDshed Wilh water.

«4 PROTECTIVE GLQVES )

| Sormally not pecessary (Necprens) | ¥ormaliy’mot mecessary (glasses/goggies)

.mz'-ll?"_"‘ R N e L w1

- YRR LS
PR . TS 2 N

(ot

¥
!
] A TS AM 13 Eaks. never enter until safe or use air respirator. Use 4
_‘ SECTION IX S$PECIAL PRECAUTIONS .
;] PRECAUTIONS TO 8E TAKEN (N NANDLING AND STORING Avoid sp and leak mm “cmm.
( P ————e——
pp TR PREATIOM pvod apmng repeated contact with the skin and prolonged i ~
i{ breathing of the vapers. l:
L e . 1S 7202.4 (2/2)

]
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BOILING POINT @ 760 MM HG:

VAPOR DENSITY (AIR=1):

SPECIFIC GRAVITY (H20=1):

PH OF SOLUTIONS:
FREEZING/MELTING POINT:

SOLUBILITY (WEIGHT % IN WATER):

BULK DENSITY:

VOLUME % VOLATILE:
VAPOR PRESSURE: -
EVAPORATION RATE:
HEAT OF SOLUTION:
APPEARANCE AND ODOR:

SECTION 1 * PHYSICAL DATA

121 C

5.83

1.6 @ 20/20 C

6.8 TO 8.4

-22.3 C

0.015% @ 25 C

13.6 LBS/GAL @ 20 C
100 :
14.2 MM HG @ 20 C
(ETHYL ETHER=1):
N/A

CLEAR, COLORLESS LIQUID WITH ETHER-LIKE ODOR.

0.09

MATERIAL

SECTION 2 * INGREDIENTS

PERCHLOROCETHYLENE (STABILIZED)

PERCENT
> 99

FLASH POINT (METHOD USED):

NONE

SECTION 3 * FIRE/EXPLOSION HAZARD DATA

w RECEIVED
PPG INDUSTRIES, INC. ONE PPG PLACE JUL 8 ROAGBURGH, PA 15272
INDUSTRIAL HYGIENE
* * * PERCHLOR, PERCHLOROETHYLENE
MSDS NUMBER: 0041 —
DATE: 06/01/88 < r-(
EDITION: 008 3
TRADE NAME: PERCHLOR, PERCHLOROETHYLENE é
CHEMICAL NAME/SYNONYMS: TETRACHLOROETHYLENE (@
CHEMICAL FAMILY: HALOGENATED HYDROCARBON
FORMULA: CCL2=CCL2 CAS NUMBER: 00127 18 4 _QO].&
U.S. DOT SHIPPING NAME: PERCHLOROETHYLENE , olo
U.S. DOT HAZARD CLASS: ORM-A -
SUBSIDIARY RISK: N/A lo &) m
I.D. NUMBER: UN1897 0o
REPORTABLE QUANTITY: N/A -

* & * 24—HOUR EMERGENCY ASSISTANCE: (304) 843—-1300 * %

FORM 6372 10/87

Material Safety Data Sheet
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PPG INDUSTRES, INC. ONE PPG PLACE '~ PITTSBURGH, PA 15272

* * PERCHLOR, PERCHLOROETHYLENE 06/01/88 PAGE 2

FLAMMABLE LIMITS IN AIR (% BY VOLUME)
LEL: NONE
UEL: NONE
EXTINGUISHING MEDIA:
WATER, DRY CHEMICALS, OR CARBON DIOXIDE

SPECIAL FIRE FIGHTING PROCEDURES:
FIRE FIGHTERS SHOULD WEAR NIOSH/MSHA APPROVED PRESSURE DEMAND SELF-CONTAINED
BREATHING APPARATUS FOR POSSIBLE EXPOSURE TO HYDROGEN CHLORIDE AND POSSIBLE
TRACES OF PHOSGENE.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
PERCHLOR INVOLVED IN FIRES CAN DECOMPOSE TO HYDROGEN CHLORIDE AND POSSIBLE
TRACES OF PHOSGENE.

[ S10L 2wa\

BBob JWY,

SECTION 4 * HEALTH HAZARD DATA
TOXICITY DATA:

LCSO INHALATION: (RAT) 4000 PPM (4 HOURS)
LD5S0 DERMAL: NOT DETERMINED

SKIN/EYE IRRITATION: SEE SECTION 5

LD50 INGESTION: (RABBIT) 5000 MG/KG

FISH,LC50 (LETHAL CONCENTRATION): 96 HR TLM: 100-10 PPM

CLASSIFICATION: (POISON, IRRITANT, ETC.)
INHALATION: MODERATELY TOXIC
SKIN: NOT DETERMINED .

. SKIN/EYE: MILDLY IRRITATING / IRRITANT
INGESTION: SLIGHTLY TOXIC
AQUATIC: TOXIC

SECTION 5 * EFFECTS QF OVEREXPOSURE
THIS SECTION COVERS EFFECTS OF OVEREXPOSURE FOR INHALATION, EYE/SKIN CONTACT,
INGESTION AND OTHER TYPES OF OVEREXPOSURE INFORMATION IN THE ORDER OF THE MOST
HAZARDOUS AND THE MOST LIKELY ROUTE OF OVEREXPOSURE.

IS CHEMICAL LISTED AS A CARCINOGEN OR POTENTIAL CARCINOGEN?

* ® * 24—HOUR EMERGENCY ASSISTANCE: (304) 843—~1300 * % &

o NMaterial Safety Data Sheet



g
PPG INDUSTRES, INC. ONE PPG PLACE PITTSBURGH, PA 15272
* * PERCHLOR, PERCHLOROETHYLENE 06/01/88 PAGE 3
NTP - NO IARC - YES  OSHA - NO
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE:
PROLONGED EXPOSURE ABOVE THE OSHA PERMISSIBLE EXPOSURE LIMIT MAY COMPLICATE
EXISTING LIVER AND KIDNEY DISEASES.
PERMISSIBLE EXPOSURE LIMITS: r
OSHA: 100 PPM, 8-HOUR TIME WEIGHTED AVERAGE. <
200 PPM, ACCEPTABLE CEILING CONCENTRATION. Z
300 PPM, ACCEPTABLE MAXIMUM PEAK ABOVE THE CEILING CONCENTRATION FOR 3
AN 8-HOUR SHIFT. THE MAXIMUM DURATION FOR THIS EXPOSURE IS cle
S MINUTES IN ANY 3 HOURS (29 CFR 1910.1000, TABLE Z-2).
ACGIH: 50 PPM, 8-HOUR TWA (TIME WEIGHTED AVERAGE);
- 200 PPM, STEL (SHORT-TERM EXPOSURE LIMIT). Dl L
PPG INTERNAL PERMISSIBLE EXPOSURE LIMIT: 50 PPM, 8-HOUR TWA (TIME WEIGHTED olo
AVERAGE); 100 PPM, STEL (SHORT-TERM EXPOSURE LIMIT). (}]—
ACUTE: | 8 !

INHALATION: PERCHLOROETHYLENE IS PRIMARILY A CENTRAL NERVOUS SYSTEM
DEPRESSANT AND CAN CAUSE POSSIBLE CENTRAL NERVOUS SYSTEM DAMAGE WITH
OVEREXPOSURE. INHALATION CAN CAUSE IRRITATION OF THE RESPIRATORY TRACT,
DIZZINESS, NAUSEA, HEADACHE, LOSS OF COORDINATION AND EQUILIBRIUM,
UNCONSCIOUSNESS AND EVEN DEATH IN CONFINED OR POORLY VENTILATED AREA.
FATALITIES FOLLOWING SEVERE ACUTE EXPOSURE TO VARIOUS CHLORINATED
SOLVENTS HAVE BEEN ATTRIBUTED TO VENTRICULAR FIBRILLATION.

EYE/SKIN: LIQUID SPLASHED IN THE EYE CAN RESULT IN DISCOMFORT, PAIN AND
IRRITATION. PROLONGED OR REPEATED CONTACT WITH LIQUID ON THE SKIN CAN
CAUSE IRRITATION AND DERMATITIS. THE PROBLEM MAY BE ACCENTUATED BY
LIQUID BECOMING TRAPPED AGAINST THE SKIN BY CONTAMINATED CLOTHING AND
SHOES, AND SKIN ABSORPTION CAN OCCUR.

INGESTION: SWALLOWING OF THIS MATERIAL MAY RESULT IN IRRITATION OF
THE MOUTH AND GI TRACT ALONG WITH OTHER EFFECTS AS LISTED ABOVE FOR
INHALATION. VOMITING AND SUBSEQUENT ASPIRATION INTO THE LUNGS MAY
LEAD TO CHEMICAL PNEUMONIA AND PULMONARY EDEMA WHICH IS A POTENTIALLY
FATAL CONDITION.

CHRONIC:

PROLONGED EXPOSURE ABOVE THE OSHA PERMISSIBLE EXPOSURE LIMITS MAY RESULT
IN LIVER AND KIDNEY DAMAGE. PERCHLOROETHYLENE HAS BEEN EXTENSIVELY
STUDIED FOR ITS CANCER POTENTIAL. A RECENT NTP STUDY HAS DETERMINED
THAT THERE IS CLEAR EVIDENCE OF CARCINOGENICITY (LIVER) IN BOTH MALE AND
FEMALE MICE, CLEAR EVIDENCE OF LEUKEMIA IN MALE AND FEMALE RATS AND SOME
EVIDENCE OF ANIMAL CARCINOGENICITY (KIDNEY TUMORS) IN MALE RATS. THE

* % & 24—-HOUR EMERGENCY ASSISTANCE: (304) 843—1300 + + %

-~swe  Naterial Safety Data Sheet
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PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272
* * PERCHLOR, PERCHLOROETHYLENE 06/01/88 PAGE 4

NTP STUDY EXPOSED RATS TO 200 AND 400 PPM AND MICE TO 100 AND 200 PPM
IN A LIFETIME STUDY. PRUDENT HANDLING PRACTICES SHOULD BE FOLLOWED TO
MINIMIZE HUMAN EXPOSURE.

Au——

PERCHLOROETHYLENE IS LISTED UNDER IARC AS A 2B. ‘0 “)

* EMERGENCY AND FIRST AID PROCEDURES O O

INHALATION: 0 0

REMOVE TC FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION, Q
PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN. Q| =
CALL A PHYSICIAN. ot U',

EYE OR SKIN CONTACT: oo

vp

FLUSH EYES AND SKIN WITH PLENTY OF WATER (SOAP AND WATER FOR SKIN) FOR
AT LEAST 15 MINUTES, WHILE REMOVING CONTAMINATED CLOTHING AND SHOES. IF
IRRITATION OCCURS, CONSULT A PHYSICIAN. THOROUGHLY CLEAN CONTAMINATED
CLOTHING AND SHOES BEFORE REUSE OR DISCARD.

INGESTION:
IF CONSCIOUS, DRINK LARGE QUANTITIES OF WATER. DO NOT INDUCE VOMITING.
TAKE IMMEDIATELY TO A HOSPITAL OR PHYSICIAN. IF UNCONSCIOUS, OR IN
CONVULSIONS, TAKE IMMEDIATELY TO A HOSPITAL. DO NOT ATTEMPT TO GIVE
ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON.

NOTES TO PHYSICIAN (INCLUDING ANTIDOTES):
NEVER ADMINISTER ADRENALINE FOLLOWING PERCHLOROCETHYLENE OVEREXPOSURE.
INCREASED SENSITIVITY OF THE HEART TO ADRENALINE MAY BE CAUSED BY
OVEREXPOSURE TO PERCHLOROCETHYLENE.

SECTION 6 * REACTIVITY DATA

STABILITY: STABLE
CONDITIONS TO AVOID: OPEN FLAMES, HOT GLOWING SURFACES OR ELECTRIC ARCS
HAZARDOUS POLYMERIZATION: WILL NOT OCCUR
CONDITIONS TO AVOID: NONE
INCOMPATIBILITY (MATERIALS TO AVQID):
NONE
HAZARDOUS DECOMPOSITION PRODUCTS:
HYDROGEN CHLORIDE AND POSSIBLE TRACES OF PHOSGENE

* x * 24—HOUR EMERGENCY ASSISTANCE: (304) 843—1300 % %

~mw Naterial Safety Data Sheet
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PPG INDUSTRES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* * PERCHLOR, PERCHLOROETHYLENE 06/01/88 PAGE 5

SECTION 7 * SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS SPILLED OR RELEASED:

IMMEDIATELY EVACUATE THE AREA AND PROVIDE MAXIMUM VENTILATION. UNPROTECTED
PERSONNEL SHOULD MOVE UPWIND OF SPILL. ONLY PERSONNEL EQUIPPED WITH PROPER
RESPIRATORY AND SKIN/EYE PROTECTION (SEE SECTION 8) SHOULD BE PERMITTED IN
AREA. DIKE AREA TO CONTAIN SPILL. TAKE PRECAUTIONS AS NECESSARY TO PREVENT
CONTAMINATION OF GROUND AND SURFACE WATERS. RECOVER SPILLED MATERIAL ON
ADSORBENTS, SUCH AS SAWDUST OR VERMICULITE, AND SWEEP INTO CLOSED CONTAINERS

. 'FOR DISPOSAL. AFTER ALL VISIBLE TRACES, INCLUDING IGNITABLE VAPORS, HAVE
BEEN REMOVED, THOROUGHLY WET VACUUM THE AREA. DO NOT FLUSH TO SEWER. IF
AREA OF SPILL IS POROUS, REMOVE AS MUCH EARTH AND GRAVEL, ETC. AS NECESSARY
AND PLACE IN CLOSED CONTAINERS FOR DISPOSAL.

WASTE DISPOSAL METHOD:

CONTAMINATED SAWDUST,VERMICULITE,SOIL OR POROUS SURFACE MUST BE DISPOSED OF
IN A PERMITTED HAZARDOUS WASTE MANAGEMENT FACILITY. RECOVERED LIQUIDS MAY BE
REPROCESSED OR INCINERATED OR MUST BE TREATED IN A PERMITTED HAZARDOUS WASTE
MANAGEMENT FACILITY. CARE MUST BE TAKEN WHEN USING OR DISPOSING OF CHEMICAL
MATERIALS AND/OR THEIR CONTAINERS TO PREVENT ENVIRONMENTAL CONTAMINATION.
IT IS YOUR DUTY TO DISPOSE OF THE CHEMICAL MATERIALS AND/OR THEIR CONTAINERS
IN ACCORDANCE WITH THE CLEAN AIR ACT, THE CLEAN WATER ACT, THE RESOURCE
CONSERVATION AND RECOVERY ACT, AS WELL AS ANY OTHER RELEVANT FEDERAL, STATE,
OR LOCAL LAWS/REGULATIONS REGARDING DISPOSAL.

280b IWY,

SECTION 8 * SPECIAL PROTECTION INFCRMATION

RESPIRATORY PROTECTION:
USE A HALF OR FULL FACEPIECE ORGANIC VAPOR CHEMICAL CARTRIDGE OR CANISTER
RESPIRATOR WHEN CONCENTRATIONS EXCEED PERMISSIBLE LIMITS. USE SELF-
CONTAINED BREATHING APPARATUS (SCBA) OR FULL FACEPIECE AIRLINE RESPIRATCR

" WITH AUXILIARY SCBA OPERATED IN THE PRESSURE DEMAND MODE FOR EMERGENCIES

AND FOR ALL WORK PERFORMED IN STORAGE VESSELS, POORLY VENTILATED ROOMS, AND
OTHER CONFINED AREAS. RESPIRATORS MUST BE APPRCVED BY NIOSH OR MSHA. THE
RESPIRATOR USE LIMITATIONS MADE BY NIOSH/MSHA AND BY THE MANUFACTURER MUST
BE OBSERVED. RESPIRATORY PROTECTION PROGRAMS MUST BE IN ACCORDANCE WITH
29 CFR 1910. 134.

VENTILATION(TYPE):
USE LOCAL EXHAUST OR DILUTION VENTILATION AS APPROPRIATE TO CONTROL
EXPOSURES TO BELOW PERMISSIBLE LIMITS.

| Stoy Yl

* & & 24-HOUR EMERGENCY ASSISTANCE: (304) 843—1300 % * *

-~ Material Safaty Data Shest
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PPG INDUSTRES, INC. ONE PPG PLACE PITTSBURGH, PA 16272

* * PERCHLOR, PERCHLOROETHYLENE 06/01/88

EYE PROTECTION:
SPLASHPROOF GOGGLES
GLOVES:
VITON(R), SILVER SHIELD(R).
FOR LIMITED SERVICE ONLY: NITRILE AND
. POLYVINYL ALCOHOL (DEGRADES IN WATER).

OTHER PROTECTIVE EQUIPMENT:
BOOTS, APRONS, OR CHEMICAL SUITS SHOULD BE USED WHEN NECESSARY TO PREVENT

SKIN CONTACT. PERSONAL PROTECTIVE CLOTHING AND USE OF EQUIPMENT MUST BE
IN ACCORDANCE WITHK 29 CFR 1910.132 AND 29 CFR 1910.133.

SECTION 9 * SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN DURING HANDLING AND STORING:

*

*

%*

*

OTHER
*

CANCER INFORMATION: HAS CAUSED CANCER IN CERTAIN LABORATORY ANIMALS,

OF QUESTIONABLE RELEVANCE TO HUMANS.

DO NOT USE IN POORLY VENTILATED OR CONFINED SPACES WITHOUT PROPER
RESPIRATORY PROTECTION (SEE SECTION 8).

PERCHLOROETHYLENE VAPORS ARE HEAVIER THAN AIR AND WILL COLLECT IN LOW
AREAS.

KEEP CONTAINER CLOSED WHEN NOT IN USE.

STORE ONLY IN CLOSED, PROPERLY LABELED CONTAINERS.

THIS MATERIAL OR ITS VAPORS WHEN IN CONTACT WITH FLAMES, HOT GLOWING
SURFACES OR ELECTRIC ARCS CAN DECOMPOSE TO FORM HYDROGEN CHLORIDE GAS
AND TRACES OF PHOSGENE. .

AVOID CONTAMINATION OF WATER SUPPLIES. HANDLING, STORAGE AND USE
PROCEDURES MUST BE CAREFULLY MONITORED TO AVOID SPILLS OR LEAKS., ANY
SPILL OR LEAK HAS THE POTENTIAL TO CAUSE UNDERGROUND WATER CONTAMINATION
WHICH MAY, IF SUFFICIENTLY SEVERE, RENDER A DRINKING WATER SOURCE UNFIT
FOR HUMAN CONSUMPTION. CONTAMINATION THAT DOES OCCUR CANNOT BE EASILY
CORRECTED.

A CHLORINATED SOLVENT USED AS A FLASHPOINT SUPPRESSANT MUST BE ADDED IN
SUFFICIENT QUANTITY OR THE RESULTANT MIXTURE MAY HAVE A FLASHPOINT LOWER
THAN THE FLAMMABLE COMPONENT.

DO NOT USE CUTTING OR WELDING TORCHES ON DRUMS THAT CONTAINED PERCHLORO-
ETHYLENE UNLESS PROPERLY PURGED AND CLEANED.

PRECAUTIONS:

DO NOT BREATHE VAPORS. HIGH VAPOR CONCENTRATIONS CAN CAUSE DIZZINESS,
UNCONSCIOUSNESS, POSSIBLE CENTRAL NERVOUS SYSTEM DAMAGE OR DEATH. LONG-
TERM OVEREXPOSURE MAY CAUSE LIVER/KIDNEY INJURY.

PAGE

6

1S10h YAl

830b dWy,

* x & 24-HOUR EMERGENCY ASSISTANCE: (304) 843—1300 # % %

«~=w Naterial Safety Data Sheet



PPG INDUSTREES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* * PERCHLOR, PERCHLOROETHYLENE 06/01/88 PAGE 7

* USE ONLY WITH ADEQUATE VENTILATION. VENTILATION MUST BE SUFFICIENT TO
LIMIT EMPLOYEE EXPOSURE TO PERCHLOROETHYLENE BELOW PERMISSIBLE EXPOSURE

LIMITS. OBSERVANCE OF LOWER LIMITS (OUTLINED IN SECTION 5) IS ADVISABLE.

% AVOID CONTACT WITH EYES. WILL CAUSE IRRITATION AND PAIN.

* AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. MAY CAUSE IRRITATION OR
DERMATITIS.

* DO NOT SWALLOW. SWALLOWING MAY CAUSE INJURY OR DEATH.

* DO NOT EAT, DRINK, OR SMOKE IN WORK AREA.

COMMENTS:
TSCA - PERCHLOROETHYLENE IS LISTED ON THE TSCA INVENTORY UNDER CAS
NO. 127-18-4.

SARA TITLE III - A) 311/312 CATEGORIES - ACUTE, CHRONIC, B) LISTED IN
-SECTION 313 UNDER TETRACHLOROETHYLENE, C) LISTED IN SECTION 302 AS A
HAZARDOUS SUBSTANCE WITH REPORTABLE QUANTITY OF 1# (PROPOSED RQ REVISION
TO 100#'S).

RCRA - WASTE PERCHLOROETHYLENE AND CONTAMINATED SOILS/MATERIALS FROM

SPILL CLEAN-UP ARE U210 HAZARDOUS WASTE AS PER 40 CFR 261.33 AND MUST BE

DISPOSED OF ACCORDINGLY UNDER RCRA. SEE 40 CFR 261.33(C) AND 261.7(B)(3)
- FOR TRIPLE RINSING REQUIREMENTS FOR EMPTY DRUMS.

R. KENNETH LEE
MANAGER, PRODUCT SAFETY

B880b dWy,

Isior Dwal

* & * 24—-HOUR EMERGENCY ASSISTANCE: (304) 843—1300 % % =

«~mw  Material Safety Data Sheet
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CHEMICALS i R85tk

X Diwaion of Vuican Masenais Company P O. Box 7689 e Birmingham, AL 35253-0689 +eB1 7 ]988
| - IDENTIFICATION INDUSTRIAL HYGIENE
CHEMICAL NAME CHEMICAL FORMULA MOLECULAR WEIGHT -
1,1,1 Trichloroethens CotlyQLs 133.4 _
TRADE NAME
Solvert 111®, Genaral Purpose Grade, Industrial Grade
SYNONYMS DOT IDENTIFICATION NO o
Mathyl Chloroform N 2831
il = PRODUCT AND COMPONENT DATA
COMPONENTIS) CHEMICAL NAME CAS REGISTRY NO. *e (Approxi ACGIM TLY. TNA
1,1,1 Trichlorosthens 71~55-6 95.5 ' 350 pm=
Diethylens ether 123-91-1
The hezard {nformation presented is besed
on tasts conducted on this or similar mixtures.
I - PHYSICAL DATA
APPEARANCE AND ODOR SPECIFIC GRAVITY
Clesr, colorlass liquid, 1.32 @ 25°/25°C
uildly swest odor
BOILING POINT . | VAPOR DENSITY INAIR (Ax = 1)
165°F (74°C) 4.6
VAPOR PRESSURE * VOLATILE. BY VOLUME
100 mm Hg @ 20°C 100
EVAPORATION RATE ) SOLUBILITY IN WATER -
(ether = 1): 0.4 0.07 ga/100 ga @ 25°C
IV~ REACTIVITY DATA
STABILITY CONDITIONS TO AVOID
Stable Avoid contact with cpen flams, elsctric arcs, or ather hot surfaces
which can case tharmal decomposition,
INCOMPATIBILITY (Mgionais t0 avong) .
Strorg alkalies, axidizers, and reactive metals (i.e., aluminm, potassiim, sodium, etc.). Refer
to Section VIII for additional information on aluminmm.
HAZARDOUS DECOMPOSITION PRODUCTS
Hydrogen chloride, phosgene, chlorine.
HAZARDOUS POLYMERIZATION
Will not 0T «




CHRONIC TOXICITY ' ’J Ht%

The finding of chramic toxic effects in laboratory animals msy indicate toxicity to humens. Over-
mdmﬂhawﬁdﬂ.ﬂhmm@somldmﬂxhinjm,ulmamm

Chronic overexposures to 1,1,1 trichlorcethane have caused liver toxic effacts in experimental ‘j
m. .

we

« The available data indicates that 1,1,1 trichlorcethans is not carcinogenic
in laboratory ardmals.

1,1,1 trichlorosthens is not listad on the OSHR, IARC, or NIP carcinogsn lists.
miwmag-mmmmmmmmmmm
effacts of 1,1,] trichlorosthans an reproduction and fetal development. Two of the three stu-

dies indicate no reproductive toxicity. The third study noted dalsys in rommal developesnt,
but these dalays did not affect lacer life.

o

VI - PERSONAL PROTECTION AND CONTROLS

AESPIRATORY PROTECTION
s vapor concentration exceads or is likely to excead 350 pmm, an spproved organic vapor type
respirator is acceptsble. Approved self-contained breathing apparatus or air line respirator,
with full face piecs, is required for vepor concentrations above 1,000 ppm and for spills ad/or
emargencies. Follow any spplicsbls respirator use standards or regulations.

ve"%"rg"tmmcladotanﬁmim. Open doors and/or windows. Use vencilation to main-
tain exposure lsvels below 350 ppm.

SKIN PROTECTION
Wear solvent-resistat gloves such as Viton, polyvinyl alcohol, or equivalert. Solvent—

resistant boots, apron, haxigesr axi/or faceshield should be worn where splashing is possibla.

EYE PROTECTION
Wear safety glassss. Comtact latwes should not be worn. Chamical goggles and/or face shields

should be womm where splashing is possibis.

HYGIENE
Awoid contact with skin axd awoid tresthing vepors. Do mot est, drink, or smwka in work ares.
Wash hexis prior to eating, drinking, or using restroom. ‘

OTHER CONTROL MEASURES -
To datemmine exposure level(s), mouitoring stould be performad regularly. Safety shower
and eymmsh station should be availabls. -
NOTE: Protective equipment and clothing should be sslected, wsed, and maintained according to
applicable standards ad regulations. For furthar information, contact the cloching or equip-
ment merufacturer or the Vulcan Chemicals Technical Service depertment.
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| - IDENTIFICATION

INDUSTRIAL HYGIENE

CHEMICAL NAME CHEMICAL FORMULA MOLECULAR WEIGHT
1,1,1 Trichloroethens CotiyQLy 133.4
TRAOCE NAME
Solvent 1119, General Purpose Grade, Industrial Grade
SYNONYMS DOT IDENTIFICATION NO
Mathyl Chloroforn N 2831
It - PRODUCT AND COMPONENT DATA
COMPONENT(S) CHEMICAL NAME CAS REGISTRY NO. *e (Approx) ACGIH TLYV-TNA
1,1,1 Trichlorosthane 71-55-6 95.5 350 ppm
Disthylens ether 123-91-1
The heszard information presented is besed
on tests omducted on this or similar wmixtures.
it - PHYSICAL DATA
APPEARANCE AND ODOR SPECIFIC GRAVITY
Clesr, colorless liquid, 1.32 @ 25°/25°C
mildly swest odor
BOILING POINT VAPOR DENSITY INAIR (Aw - 1)
165°F (74°C) 4.6
VAPQR PRESSURE “ VOLATILE. 8Y VOLUME
100 mm Hg @ 20°C 100
EVAPORATION RATE SOLUBILITY IN WATER
(echar = 1): 0.4 0.07 ga/100 g @ 25°C
V- REACTIVITY DATA
STABILITY CONDITIONS TO AVOID
Stable brodd contact with cpen flamm, electric arcs, or other hot surfaces
which can case tharmel decomposition.

INCOMPATIBILITY (Matenals 10 avoid)

Strong alkalies, oxidizers, and reactive metals (i.e., alminm, potassivm, sodium, etc.). Refer
to Section VIII for xiditional information on alumimm.

HAZARDOUS DECOMPQSITION PRODUCTS

o Hydrogen chloride, phosgene, chlorine.

HAZARDQUS POLYMERIZATION
Will not ocaur.




-

-
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V - FIRE AND EXPLOSION HAZA-RD"DATA

FLASH POINT (Method used) FLAMMABLE LIMITS IN AIR
Nore (M) 7.5 = 15.0Z (Wlo) @ ZS'C

EXTINGUISHING AGENTS

Vater, fomm, dry chamical, carbon dioxide (@)
UNUSUAL FIRE ANO EXPLOSIQN HAZARDS rated vapors can be ignited by high intemsity ignition source.

Firefightars should wesr self-contained, positive-pressure treathing apparatus, due to thermal
decosposition prodocts, ard svoid skin contact.

Vi~ TOXICITY AND FIRST AID

EXPOSURE LIMITS (When exposure (0 s product and other chermcals is concurrent, ihe TLY must be defined i1 1he workplacs.)

1,1,1 trichlorosthens ACGIH: 350 ppm TWA (8 hr), 450 ppm STEL
OSHA: 350 pma THA (8 i)
(Odor threshold sppraximately 100 ppm; causes olfactory fatigua)

Effects described in g S8CHON are DeNeved NOt 10 0CCur if AXPONUNeS 2re MAINAINGA &L OF DelOw appronriae TLVS.
Becauss of the wwde vanabon it INGMdual SuSCepLDIty, TLVS Mmay Not De a0DHCADIO 10 Al PErscns and thoee Wit MeGICal CONGIONS iSted Delow.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
Acute and duonic liver disesse and rhytim disordars of the hesrt.

ACUTE TOXICITY Prirmary route(s) of exposure: L innaiston ] Siun Abeorpoon O ingeston

Inhalation: Major potential route of exposure. Minimml effects cbsetved bdelow 1,000 ppm; diz—-
ziness, draminass, and throat irritation at levels above 1,000 ppme Unconciousness and death
posaible st lsvels above 10,000 ppa. Blood pressure depression, cardiac serwitization, and
mmmmmmmmmmum.

Skin: Prolonged or repsated siin contact can cause {rritation, defatting of skin, and der—
matitis. Absorption of liquid through intact siin possible, resuiting in systemic effects, but
unlikely route of significant eposure.

Ingestion: Single dose toxicity is low to moderste. If vomiting ocaurs, 1,1,1 trichlotoethans
can be aspirated into the lungs, which can casuse chemical pnausmnia axd systemic effects.

FIRST A0

Ingestion: Do not induce vomiting. Contact physician or emsrgency medical facility imme—
diately.

NOTE TO PHYSICIAN: Adrenalin should never be given to psrsons overexposed to 1,1,1
trichlorcathans,




,,,,, . o W Pme 9056

PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* * * TRI-ETHANE(R) 366 RECEIVED
NOV 14 1388

MSDS NUMBER: 0086
DATE: 10/05/88 INDUSTRIAL MYCIENE
EDITION: 011
TRADE NAME: TRI-ETHANE(R) 366
CHEMICAL NAME/SYNONYMS: 1,1,1-TRICHLOROETHANE, METHYLCHLOROFORM
CHEMICAL FAMILY: HALOGENATED HYDROCARBONS
FORMULA: CH3CCL3 CAS NUMBER: 00071 55 6

U.S. DOT SHIPPING NAME: 1,1,1-TRICHLOROETHANE
U.S. DOT HAZARD CLASS: ORM-A

SUBSIDIARY RISK: N/A
I.D. NUMBER: UN2831
REPORTABLE QUANTITY: 1000 LBS/454 KG

ONLY REGULATED WHEN SHIPPED IN BULK OR BY AIR.
* STABILIZED FOR VAPOR DEGREASING AND GENERAL SOLVENT USE.

SECTION 1 * PHYSICAL DATA

~ BOILING POINT @ 760 MM HG: 72-88 C
VAPOR DENSITY (AIR=1): 4. 54
SPECIFIC GRAVITY (H20=1): 1.300-1.320 @ 25/25 C
PH OF SOLUTIONS: 6.0 TO 7.5
FREEZING/MELTING POINT: -45 C
SOLUBILITY (WEIGHT % IN WATER): NEGLIGIBLE
BULK DENSITY: 10. 8-10.97 #/GAL @ 25 C
VOLUME % VOLATILE: 100
VAPOR PRESSURE: 135 MM HG @ 25 C
EVAPORATION RATE: (ETHYL ETHER=1): 0.35
HEAT OF SOLUTION: N/A

APPEARANCE AND ODOR:
CLEAR, COLORLESS LIQUID WITH ETHER-LIKE ODOR
NOTE: TESTED MIXTURE.

SECTION 2 * INGREDIENTS

MATERIAL PERCENT
1,1,1-TRICHLOROETHANE (STABILIZED) 96
1,4-DIETHYLENE DIOXIDE (CAS #123-91-1), GLYCOL BALANCE
METHYLENE ETHER (CAS #/646-06-0), SEC BUTANOL (CAS

* #78-92-2), OTHER STABILIZERS. (TESTED MIXTURE)

* k& & 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 + % %

~=wsa Material Safety Data Sheet
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PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* % TRI-ETHANE(R) 366 10/05/88 PAGE

SECTION 3 * FIRE/EXPLOSION HAZARD DATA

FLASH POINT (METHOD USED):
NONE
FLAMMABLE LIMITS IN AIR (% BY VOLUME)
LEL: 7%
UEL: 15%
EXTINGUISHING MEDIA:
WATER, DRY CHEMICALS OR CARBON DIOXIDE

SPECIAL FIRE FIGHTING PROCEDURES:
FIRE FIGHTERS SHOULD WEAR NIOSH/MSHA APPROVED,PRESSURE DEMAND, SELF-CONTAINED
BREATHING APPARATUS FOR POSSIBLE EXPOSURE TO HYDROGEN CHLORIDE AND POSSIBLE
TRACES OF PHOSGENE.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
VAPORS CONCENTRATED IN A CONFINED OR POORLY VENTILATED AREA CAN BE IGNITED
UPON CONTACT WITH A HIGH ENERGY SPARK, FLAME, OR HIGH INTENSITY SOURCE OF
HEAT. THIS CAN OCCUR AT CONCEN. RANGING BETWEEN 7-15% BY VOLUME. DECOMPOSI-
TION OR BURNING CAN PRODUCE HYDROGEN CHLORIDE OR POSSIBLE TRACES OF PHOSGENE.

SECTION 4 * HEALTH HAZARD DATA
TOXICITY DATA:

LC50 INHALATION: (RAT) 14,250 PPM/7 HOURS
LD50 DERMAL: (RABBIT) > 15 G/KG
SKIN/EYE IRRITATION: SEE SECTION 5

LD50 INGESTION: (RAT) 10-12 G/KG

FISH,LCSO (LETHAL CONCENTRATION): UNKNOWN

CLASSIFICATION: (POISON, IRRITANT, ETC.)
INHALATION: SLIGHTLY TOXIC
SKIN: NOT SIGNIFICANTLY TOXIC
SKIN/EYE: IRRITATING
INGESTION:  NOT SIGNIFICANTLY TOXIC
AQUATIC: UNKNOWN

2

% & % 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 % % *

~www Material Safety Data Sheet



PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* * TRI-ETHANE(R) 366 10/05/88 PAGE 3

SECTION 5 * EFFECTS OF OVEREXPOSURE
THIS SECTION COVERS EFFECTS OF OVEREXPOSURE FOR INHALATION, EYE/SKIN CONTACT,
INGESTION AND OTHER TYPES OF OVEREXPOSURE INFORMATION IN THE ORDER OF THE MOST
HAZARDOUS AND THE MOST LIKELY ROUTE OF OVEREXPOSURE.

IS CHEMICAL LISTED AS A CARCINOGEN OR POTENTIAL CARCINOGEN?

NTP - NO IARC - NO OSHA - NO
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE:
NONE KNOWN.

PERMISSIBLE EXPOSURE LIMITS: .
OSHA: 350 PPM, 8-HOUR TWA (TIME-WEIGHTED AVERAGE); 29 CFR 1910.1000.
ACGIH: 350 PPM, 8-HOUR TWA (TIME-WEIGHTED AVERAGE);
450 PPM, STEL (SHORT-TERM EXPOSURE LIMIT).

ACUTE:

INHALATION: TRI-ETHANE(R) IS PRIMARILY A CENTRAL NERVOUS SYSTEM
DEPRESSANT. INHALATION CAN CAUSE IRRITATION OF THE RESPIRATORY SYSTEM,
DIZZINESS, NAUSEA, LIGHTHEADEDNESS, HEADACHE, LOSS OF COORDINATION AND
EQUILIBRIUM, UNCONSCIQUSNESS, POSSIBLE CENTRAL NERVOUS SYSTEM DAMAGE AND
EVEN DEATH IN CONFINED OR POORLY VENTILATED AREAS. FATALITIES FOLLOWING
SEVERE ACUTE EXPOSURE TO VARIOUS CHLORINATED SOLVENTS HAVE BEEN
ATTRIBUTED TO VENTRICULAR FIBRILLATION.

AEROSOL - PRELIMINARY RESULTS FROM STUDIES IN RATS INDICATE THAT THE
ACUTE INHALATION TOXICITY OF "AEROSOLIZED" 1,1,1-TRICHLOROETHANE IS
HIGHER THAN EXPECTED BASED ON THE REPORTED ACUTE INHALATION TOXICITY OF
1,1,1-TRICHLOROETHANE VAPOR. THE SIGNIFICANCE OF THESE FINDINGS TO
HUMAN HEALTH IN PRODUCT USE SITUATIONS IS NOT CLEARLY UNDERSTOOD.

EYE/SKIN: LIQUID SPLASHED IN THE EYE CAN RESULT IN DISCOMFORT, PAIN AND
IRRITATION. PROLONGED OR REPEATED CONTACT WITH LIQUID ON THE SKIN CAN
CAUSE IRRITATION AND DERMATITIS. THE PROBLEM MAY BE ACCENTUATED BY
LIQUID BECOMING TRAPPED AGAINST THE SKIN BY CONTAMINATED CLOTHING AND
SHOES, AND SKIN ABSORPTION CAN OCCUR.

INGESTION: SWALLOWING OF THIS MATERIAL MAY RESULT IN IRRITATION OF THE
MOUTH AND GI TRACT WITH OTHER EFFECTS AS LISTED ABOVE FOR INHALATION.

* %k & 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 w % %

~mwa Material Safety. Data Sheet
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PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* * TRI-ETHANE(R) 366 10/05/88 PAGE 4

VOMITING AND SUBSEQUENT ASPIRATION INTO THE LUNGS MAY LEAD TO CHEMICAL
PNEUMONIA AND PULMONARY EDEMA WHICH IS A POTENTIALLY FATAL CONDITION.
LD50 INGESTION (RABBIT; GUINEA PIG) 5.6-9.5 G/KG.

CHRONIC:

TRI-ETHANE(R) HAS BEEN EXTENSIVELY STUDIED FOR CANCER POTENTIAL. THERE
THERE IS NO DOCUMENTED EVIDENCE TO SUGGEST THAT TRI-ETHANE(R) CAUSES
AN INCREASED CANCER INCIDENCE IN HUMANS OR ANIMALS. THE EPA'S

SCIENCE ADVISORY BOARD CONCLUDED THAT THERE .IS NO EVIDENCE TO SUGGEST
CARCINOGENIC ACTIVITY FOR TRI-ETHANE(R).

REPRODUCTIVE:

IN DEVELOPMENTAL TOXICITY STUDIES, THERE WAS NO EVIDENCE FOR BIRTH
DEFECTS IN RATS OR RABBITS AFTER INHALATION EXPOSURE TO PREGNANT
ANIMALS. NO ADVERSE FINDINGS RELATIVE TO REPRODUCTIVE OR DEVELOPMENTAL
TOXICITY WERE OBSERVED FOLLOWING DAILY SIX-HOUR EXPOSURES AT OR BELOW
3000 PPM IN RATS OR RABBITS.

* EMERGENCY AND FIRST AID PROCEDURES

INHALATION: :
REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION,
PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN.

CALL A PHYSICIAN.

EYE OR SKIN CONTACT: |
FLUSH EYES AND SKIN WITH PLENTY OF WATER (SOAP AND WATER FOR SKIN) FOR AT
LEAST 15 MINUTES, WHILE REMOVING CONTAMINATED CLOTHING AND SHOES.

IF IRRITATION OCCURS, CONSULT A PHYSICIAN. THOROUGHLY CLEAN CONTAMINATED
CLOTHING AND SHOES BEFORE REUSE OR DISCARD.

INGESTION:

IF CONSCIOUS, DRINK LARGE QUANTITIES OF WATER. DO NOT INDUCE VOMITING. TAKE
IMMEDIATELY TO A HOSPITAL OR PHYSICIAN. IF UNCONSCIOUS, OR IN CONVULSIONS,
TAKE IMMEDIATELY TO A HOSPITAL. DO NOT ATTEMPT TO GIVE ANYTHING BY MOUTH TO
AN UNCONSCIOUS PERSON. :

NOTES TO PHYSICIAN (INCLUDING ANTIDOTES):

NEVER ADMINISTER ADRENALINE FOLLOWING TRI-ETHANE(R) OVEREXPOSURE. INCREASED
SENSITIVITY OF THE HEART TO ADRENALINE MAY BE CAUSED BY OVEREXPOSURE TO
TRI-ETHANE(R).

* % % 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 & % #

-~ Material Safety Data Sheet
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PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* * TRI-ETHANE(R) 366 10/05/88 PAGE

SECTION 6 * REACTIVITY DATA

STABILITY: STABLE
CONDITIONS TO AVOID: OPEN FLAMES, HOT GLOWING SURFACES OR ELECTRIC ARCS.

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR.
CONDITIONS TO AVOID: NONE
INCOMPATIBILITY (MATERIALS TO AVOID):
AVOID MIXING WITH CAUSTIC SODA, CAUSTIC POTASH, OR OXIDIZING
MATERIALS. SHOCK SENSITIVE COMPOUNDS MAY BE FORMED.
HAZARDOUS DECOMPOSITION PRODUCTS:
" HYDROGEN CHLORIDE AND POSSIBLE TRACES OF PHOSGENE.

SECTION 7 * SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS SPILLED OR RELEASED:
IMMEDIATELY EVACUATE THE AREA AND PROVIDE MAXIMUM VENTILATION. - UNPROTECTED
PERSONNEL SHOULD MOVE UPWIND OF SPILL. ONLY PERSONNEL EQUIPPED WITH PROPER
RESPIRATORY AND SKIN/EYE PROTECTION (SEE SECTION 8) SHOULD BE PERMITTED IN
AREA. DIKE AREA TO CONTAIN SPILL. TAKE PRECAUTIONS AS NECESSARY TO PREVENT
CONTAMINATION OF GROUND AND SURFACE WATERS. RECOVER SPILLED MATERIAL ON
ADSORBENTS, SUCH AS SAWDUST AND VERMICULATE, AND SWEEP INTO CLOSED CONTAINERS
FOR DISPOSAL. AFTER ALL VISIBLE TRACES, INCLUDING IGNITABLE VAPORS, HAVE
BEEN REMOVED, THOROUGHLY WET VACUUM THE AREA. DO NOT FLUSH TO SEWER. IF
AREA OF SPILL IS POROUS, REMOVE AS MUCH CONTAMINATED EARTH AND GRAVEL, ETC.
AS NECESSARY AND PLACE IN CLOSED CONTAINERS FOR DISPOSAL.

WASTE DISPOSAL METHOD:
CONTAMINATED SAWDUST, VERMICULITE, OR POROUS SURFACES MUST BE DISPOSED OF IN
A PERMITTED HAZARDOUS WASTE MANAGEMENT FACILITY. RECOVERED LIQUIDS MAY BE
REPROCESSED OR INCINERATED OR MUST BE TREATED IN A PERMITTED HAZARDOUS WASTE
MANAGEMENT FACILITY. CARE MUST BE TAKEN WHEN USING OR DISPOSING OF CHEMICAL
MATERIALS AND/OR THEIR CONTAINERS TO PREVENT ENVIRONMENTAL CONTAMINATION.
IT IS YOUR DUTY TO DISPOSE OF THE CHEMICAL MATERIALS AND/OR THEIR CONTAINERS
IN ACCORDANCE WITH THE CLEAN AIR ACT, THE CLEAN WATER ACT, THE RESOURCE
CONSERVATION AND RECOVERY ACT, AS WELL AS ANY OTHER RELEVANT FEDERAL, STATE,
OR LOCAL LAWS/REGULATIONS REGARDING DISPOSAL. .

5

* %k & 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 # & %

~mww Material Safety Data Sheet
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PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* * TRI-ETHANE(R) 366 10/05/88 PAGE 6

SECTION 8 * SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION:

USE A HALF OR FULL FACEPIECE ORGANIC VAPOR CHEMICAL CARTRIDGE OR CANISTER

RESPIRATOR WHEN CONCENTRATIONS EXCEED PERMISSIBLE LIMITS. USE SELF-CONTAINED
BREATHING APPARATUS (SCBA) OR FULL FACEPIECE AIRLINE RESPIRATOR WITH AUXILIA-
RY SCBA OPERATED IN THE PRESSURE-DEMAND MODE FOR EMERGENCIES AND FOR ALL WORK

PERFORMED IN STORAGE VESSELS, POORLY VENTILATED ROOMS, AND OTHER CONFINED
AREAS. RESPIRATORS MUST BE APPROVED BY NIOSH OR MSHA. THE RESPIRATOR USE
LIMITATIONS MADE BY NIOSH/MSHA AND BY THE MANUFACTURER MUST BE OBSERVED.
RESPIRATORY PROTECTION PROGRAMS MUST BE IN ACCORDANCE WITH 29 CFR 1910. 134.
VENTILATION(TYPE):
USE LOCAL EXHAUST OR DILUTION VENTILATION AS APPROPRIATE TO CONTROL
EXPOSURES TO BELOW PERMISSIBLE LIMITS.
EYE PROTECTION:
SPLASHPROOF GOGGLES
GLOVES:
VITRON(R), SILVER SHIELD(R), FOR LIMITED SERVICE
ONLY: POLYVINYL ALCOHOL ¢(DEGRADES IN WATER)
OTHER PROTECTIVE EQUIPMENT:
BOOTS, APRONS, OR CHEMICAL SUITS SHOULD BE USED WHEN NECESSARY TO PREVENT
SKIN CONTACT. PERSONAL PROTECTIVE CLOTHING AND USE OF EQUIPMENT MUST BE
IN ACCORDANCE WITH 29 CFR 1910.132 AND 29 CFR 1910. 133.

SECTION 9 * SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN DURING:- HANDLING AND STORING:

* DO NOT USE IN POORLY VENTILATED OR CONFINED AREAS WITHOUT PROPER
RESPIRATORY PROTECTION (SEE SECTION 8).

* TRI-ETHANE(R) VAPORS ARE HEAVIER THAN AIR AND WILL COLLECT IN LOW AREAS.

* KEEP CONTAINER CLOSED WHEN NOT IN USE.

* STORE ONLY IN CLOSED, PROPERLY LABELED CONTAINERS.

* LIQUID OXYGEN OR OTHER STRONG OXIDANTS MAY FORM EXPLOSIVE MIXTURES WITH
TRI-ETHANE(R).

* THIS MATERIAL OR ITS VAPORS WHEN IN CONTACT WITH FLAMES, HOT GLOWING
SURFACES, OR ELECTRIC ARCS CAN DECOMPOSE TO FORM HYDROGEN CHLORIDE AND
POSSIBLE TRACES OF PHOSGENE.

* AVOID CONTAMINATION OF WATER SUPPLIES. HANDLING, STORAGE, AND USE PROCE-

* % & 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 * » w

~=ww Material Safety Data Sheet
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PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272

* * TRI-ETHANE(R) 366 10/05/88 PAGE 7

DURES MUST BE CAREFULLY MONITORED TO AVOID SPILLS OR LEAKS. ANY SPILL OR
LEAK HAS THE POTENTIAL TO CAUSE UNDERGROUND WATER CONTAMINATION WHICH MAY,
IF SUFFICIENTLY SEVERE, RENDER A DRINKING WATER SOURCE UNFIT FOR HUMAN
CONSUMPTION. CONTAMINATION THAT DOES OCCUR CANNOT BE EASILY CORRECTED.

* DO NOT STORE OR STACK ALUMINUM IN CONTACT WITH TRI-ETHANE(R) TO PREVENT
POSSIBLE SOLVENT DECOMPOSITION (STACKING CORROSION).

* CAUTION SHOULD BE TAKEN NOT TO USE IN PRESSURIZED OR TOTALLY ENCLOSED
SYSTEM OF ALUMINUM CONSTRUCTION. EXAMPLE: PAINT OR ADHESIVE SPRAY SYSTEM.

* A CHLORINATED SOLVENT USED AS A FLASHPOINT SUPPRESSANT MUST BE ADDED IN
SUFFICIENT QUANTITY OR THE RESULTANT MIXTURE MAY HAVE A FLASHPOINT LOWER
THAN THE FLAMMABLE COMPONENT.

* DO NOT USE CUTTING OR WELDING TORCHES ON EMPTY DRUMS THAT CONTAINED
TRI-ETHANE(R) UNLESS PROPERLY PURGED AND CLEANED.

OTHER PRECAUTIONS:

* DO NOT BREATHE VAPORS. HIGH VAPOR CONCENTRATIONS CAN CAUSE DIZZINESS,
UNCONSCIOUSNESS OR DEATH. LONG-TERM OVEREXPOSURE MAY CAUSE POSSIBLE
CENTRAL NERVOUS SYSTEM DAMAGE.

* USE ONLY WITH ADEQUATE VENTILATION. VENTILATION MUST BE SUFFICIENT TO
LIMIT EMPLOYEE EXPOSURE TO TRI-ETHANE(R) BELOW PERMISSIBLE EXPOSURE LIMITS.
OBSERVANCE OF LOWER LIMITS (OUTLINED IN SECTION 5) IS ADVISABLE. EYE
IRRITATION, DIZZINESS AND/OR DRUNKENNESS ARE SIGNS OF OVEREXPOSURE.

* AVOID CONTACT WITH EYES. WILL CAUSE IRRITATION AND PAIN.

* AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. MAY CAUSE IRRITATION OR
DERMATITIS.

* DO NOT SWALLOW. SWALLOWING MAY CAUSE INJURY OR DEATH.

* DO NOT EAT, DRINK OR SMOKE IN WORK AREA.

COMMENTS:

TSCA - 1,1,1-TRICHLOROETHANE IS ON THE TSCA INVENTORY UNDER CAS #71-55-6.

TRI-ETHANE FORMULATIONS CONTAIN STABILIZERS THAT ARE LISTED ON THE TSCA

INVENTORY.

SARA TITLE III - A) 311/312 CATEGORIES - ACUTE, B) LISTED IN SECTION 313
AS 1,1,1-TRICHLOROETHANE (METHYLCHLOROFORM), C) NOT LISTED AS AN "EX-
TREMELY HAZARDOUS SUBSTANCE" IN SECTION 302.

CERCLA - LISTED IN TABLE 302.4 OF 40 CFR PART 302 AS A HAZARDOUS SUBSTANCE
WITH A REPORTABLE QUANTITY OF 1000 POUNDS. RELEASES TO AIR, LAND, OR
WATER WHICH EXCEED THE RQ MUST BE REPORTED TO THE NATIONAL RESPONSE
CENTER, 800-424-8802.

RCRA -~ WASTE 1,1,1-TRICHLOROETHANE AND CONTAMINATED SOILS/MATERIALS FROM
SPILL CLEANUP ARE U226 HAZARDOUS WASTE AS PER 40 CFR 261.33 AND MUST BE

* %k & 24-HOUR EMERGENCY ASSISTANCE: {304) 843-1300 # % »

-~ Material Safety Data Sheet '
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* * TRI-ETHANE(R) 366 10/05/88 PAGE 8

DISPOSED OF ACCORDINGLY UNDER RCRA. SEE 40 CFR 261.33(C) AND 261.7(B)(3)
FOR CLEANING REQUIREMENTS FOR EMPTY CONTAINERS.

CALIFORNIA PROP. 65 ~ THIS PRODUCT CONTAINS A CHEMICAL KNOWN TO THE STATE
OF CALIFORNIA TO CAUSE CANCER.

R. KENNETH LEE
MANAGER, PRODUCT SAFETY

* % * 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 % % %
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PPG INDUSTRIES, INC. - ONE PPG PLACE PITTSBURGH, PA 15272

MSDS: 86 PRODUCT: TRI-ETHANE(R) 366
RE c

- WOV g ¢ 1988
INDUSTR A1 HYGigng

PRATT & WHITNEY AIRCRAFT GROUP

MIDDLETOWN , CT 06457

GENTLEMEN:

AS YOU KNOW, YOU ARE CURRENTLY PURCHASING THE ABOVE-MENTIONED PRODUCT FROM
PPG. EVEN THOUGH THIS PRODUCT IS VERY USEFUL, YOU SHOULD BE AWARE OF THE
HAZARDS, PROPER HANDLING, AND USE OF SUCH PRODUCTS. ACCORDINGLY, WE ARE
ENCLOSING THE ABOVE MATERIAL SAFETY DATA SHEET SHOWING WARNINGS AND INFOR-
MATIONAL DATA.

PPG URGES YOU, AND IT IS YOUR DUTY, TO PASS THE ENCLOSED WARNINGS AND
INFORMATION ALONG TO YOUR EMPLOYEES, CUSTOMERS, HANDLERS, OR USERS OF THIS
PRODUCT. THE SAME PRINCIPLE APPLIES TO ANY PRODUCT MADE BY YOU FROM PPG
PRODUCTS.

EVEN THOUGH PPG IS FURNISHING THIS INFORMATION TO YOU, IT IS NOT NECES-
SARILY ALL-ENCOMPASSING; THEREFORE, IT IS RECOMMENDED THAT YOU SHOULD
CONSULT WITH KNOWLEDGEABLE PEOPLE OF YOUR CHOICE IN ORDER TO DETERMINE
WHETHER YOUR SAFETY PROGRAMS AND WARNINGS ARE ADEQUATE AND/OR IN COM-
PLIANCE WITH ANY APPLICABLE LAWS OR REGULATIONS.

VERY TRULY YOURS,

R. KENNETH LEE

MANAGER, PRODUCT SAFETY —— >
ENVIRONMENTAL AFFAIRS RECLIVED
CHEMICALS
ENCLOSURE NOV 29 1963
SAFETY
IAIDDLETOWHN

AraAl AL |

* % % 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 % % %
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PPG INDUSTRIES, INC. . ONE PPG PLACE PITTSBURGH, PA 15272

* *# * TRI-ETHANE(R) 366
f?E:C:El\/E:D

MSDS NUMBER: 0086 OV 5 0 1958
DATE: 10/05/88 e
EDITION: 011 INDUSTR)
TRADE NAME: TRI-ETHANE(R) 366 AL HYGIENE
CHEMICAL NAME/SYNONYMS: 1,1,1-TRICHLOROETHANE, METHYLCHLOROFORM
CHEMICAL FAMILY: HALOGENATED HYDROCARBONS
FORMULA: CH3CCL3 CAS NUMBER: 00071 55 6

U.S. DOT SHIPPING NAME: ~1,1,1-TRICHLOROETHANE
U.S. DOT HAZARD CLASS: ORM-A

SUBSIDIARY RISK: N/A
I.D. NUMBER: UN2831
REPORTABLE QUANTITY: 1000 LBS/454 KG

ONLY REGULATED WHEN SHIPPED IN BULK OR BY AIR.
* STABILIZED FOR VAPOR DEGREASING AND GENERAL SOLVENT USE.

SECTION 1 * PHYSICAL DATA

BOILING POINT @ 760 MM HG: 72-88 C

VAPOR DENSITY (AIR=1): 4.54

SPECIFIC GRAVITY (H20=1): 1.300-1.320 @ 25/25 C
PH OF SOLUTIONS: 6.0 TO 7.5
FREEZING/MELTING POINT: =45 C

SOLUBILITY (WEIGHT % IN WATER): NEGLIGIBLE

BULK DENSITY: 10.8-10.97 #/GAL @ 25 C
VOLUME % VOLATILE: 100

VAPOR PRESSURE: 135 MM HG @ 25 C
EVAPORATION RATE: (ETHYL ETHER=1): 0.35
HEAT OF SOLUTION: N/A

APPEARANCE AND ODOR:
CLEAR, COLORLESS LIQUID WITH ETHER-LIKE ODOR
NOCTE: TESTED MIXTURE.

SECTION 2 * INGREDIENTS

MATERIAL PERCENT
1,1,1-TRICHLOROETHANE (STABILIZED) 96
1,4-DIETHYLENE DIOXIDE (CAS #123-91-1), GLYCOL BALANCE

METHYLENE ETHER (CAS #646-06-0), SEC BUTANOL (CAS
#78-92-2), OTHER STABILIZERS. (TESTED MIXTURE)

* % & 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 + & *

- Material Safety Data Sheet



m
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SECTION 3 * FIRE/EXPLOSION HAZARD DATA

FLASH POINT (METHOD USED):
NONE
FLAMMABLE LIMITS IN AIR (% BY VOLUME)
LEL: 7% N
UEL: 15%
EXTINGUISHING MEDIA:
WATER, DRY CHEMICALS OR CARBON DIOXIDE

SPECIAL FIRE FIGHTING PROCEDURES:
FIRE FIGHTERS SHOULD WEAR NIOSH/MSHA APPROVED,PRESSURE DEMAND, SELF-CONTAINED
BREATHING APPARATUS FOR POSSIBLE EXPOSURE TO HYDROGEN CHLORIDE AND POSSIBLE
TRACES OF PHOSGENE.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
VAPORS CONCENTRATED IN A CONFINED OR POORLY VENTILATED AREA CAN BE IGNITED
UPON CONTACT WITH A HIGH ENERGY SPARK, FLAME, OR HIGH INTENSITY SOURCE OF
HEAT. THIS CAN OCCUR AT CONCEN. RANGING BETWEEN 7-15% BY VOLUME. DECOMPOSI-
TION OR BURNING CAN PRODUCE HYDROGEN CHLORIDE OR POSSIBLE TRACES OF PHOSGENE.

SECTION 4 * HEALTH HAZARD DATA
TOXICITY DATA:

LC50 INHALATION: (RAT) 14,250 PPM/7 HOURS
LD50 DERMAL: (RABBIT) > 15 G/KG
SKIN/EYE IRRITATION: SEE SECTION 5

LD50 INGESTION: (RAT) 10-12 G/KG
FISH,LC50 (LETHAL CONCENTRATION): UNKNOWN .

CLASSIFICATION: (POISON, IRRITANT, ETC.)
INHALATION: SLIGHTLY TOXIC

SKIN: NOT SIGNIFICANTLY TOXIC
SKIN/EYE: IRRITATING

INGESTION:  NOT SIGNIFICANTLY TOXIC
AQUATIC: UNKNOWN

* % & 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 & % %
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PPG INDUSTRIES, INC. - ONE PPG PLACE PITTSBURGH, PA 15272
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SECTION 5 * EFFECTS OF OVEREXPOSURE

THIS SECTION COVERS EFFECTS OF OVEREXPOSURE FOR INHALATION, EYE/SKIN CONTACT,
INGESTION AND OTHER TYPES OF OVEREXPOSURE INFORMATION IN THE ORDER OF THE MOST
HAZARDOUS AND THE MOST LIKELY ROUTE OF OVEREXPOSURE.

IS CHEMICAL LISTED AS A CARCINOGEN OR POTENTIAL CARCINOGEN?
NTP - NO IARC - NO OSHA - NO

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE:
NONE KNOWN.

PERMISSIBLE EXPOSURE LIMITS:
OSHA: 350 PPM, 8-HOUR TWA (TIME-WEIGHTED AVERAGE); 29 CFR 1910.1000.
ACGIH: 350 PPM, 8-HOUR TWA (TIME-WEIGHTED AVERAGE);
450 PPM, STEL (SHORT-TERM EXPOSURE LIMIT).

ACUTE:

INHALATION: TRI-ETHANE(R) IS PRIMARILY A CENTRAL NERVOUS SYSTEM
DEPRESSANT. INHALATION CAN CAUSE IRRITATION OF THE RESPIRATORY SYSTEM,
DIZZINESS, NAUSEA, LIGHTHEADEDNESS, HEADACHE, LOSS OF COORDINATION AND
EQUILIBRIUM, UNCONSCIQUSNESS, POSSIBLE CENTRAL NERVOUS SYSTEM DAMAGE AND
EVEN DEATH IN CONFINED OR POORLY VENTILATED AREAS. FATALITIES FOLLOWING
SEVERE ACUTE EXPOSURE TO VARIOUS CHLORINATED SOLVENTS HAVE BEEN
ATTRIBUTED TO VENTRICULAR FIBRILLATION.

AEROSOL - PRELIMINARY RESULTS FROM STUDIES IN RATS INDICATE THAT THE
ACUTE INHALATION TOXICITY OF "AEROSOLIZED" 1,1,1-TRICHLOROETHANE IS
HIGHER THAN EXPECTED BASED ON THE REPORTED ACUTE INHALATION TOXICITY OF
1,1,1-TRICHLOROETHANE VAPOR. THE SIGNIFICANCE OF THESE FINDINGS TO
HUMAN HEALTH IN PRODUCT USE SITUATIONS IS NOT CLEARLY UNDERSTOOD.

EYE/SKIN: LIQUID SPLASHED IN THE EYE CAN RESULT IN DISCOMFORT, PAIN AND
IRRITATION. PROLONGED OR REPEATED CONTACT WITH LIQUID ON THE SKIN CAN
CAUSE IRRITATION AND DERMATITIS. THE PROBLEM MAY BE ACCENTUATED BY
LIQUID BECOMING TRAPPED AGAINST THE SKIN BY CONTAMINATED CLOTHING AND
SHOES, AND SKIN ABSORPTION CAN OCCUR.

INGESTION: SWALLOWING OF THIS MATERIAL MAY RESULT IN IRRITATION OF THE
MOUTH AND GI TRACT WITH OTHER EFFECTS AS LISTED ABOVE FOR INHALATION.

* % & 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 & % *
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VOMITING AND SUBSEQUENT ASPIRATION INTO THE LUNGS MAY LEAD TO CHEMICAL
PNEUMONIA AND PULMONARY EDEMA WHICH IS A POTENTIALLY FATAL CONDITION.
LD50 INGESTION (RABBIT; GUINEA PIG) 5.6-9.5 G/KG.

CHRONIC:

TRI-ETHANE(R) HAS BEEN EXTENSIVELY STUDIED FOR CANCER POTENTIAL. THERE
THERE IS NO DOCUMENTED EVIDENCE TO SUGGEST THAT TRI-ETHANE(R) CAUSES
AN INCREASED CANCER INCIDENCE IN HUMANS OR ANIMALS. THE EPA'S

SCIENCE ADVISORY BOARD CONCLUDED THAT THERE IS NO EVIDENCE TO SUGGEST
CARCINOGENIC ACTIVITY FOR TRI-ETHANE(R).

REPRODUCTIVE:

IN DEVELOPMENTAL TOXICITY STUDIES, THERE WAS NO EVIDENCE FOR BIRTH
DEFECTS IN RATS OR RABBITS AFTER INHALATION EXPOSURE TO PREGNANT
ANIMALS. NO ADVERSE FINDINGS RELATIVE TO REPRODUCTIVE OR DEVELOPMENTAL
TOXICITY WERE OBSERVED FOLLOWING DAILY SIX-HOUR EXPOSURES AT OR BELOW
3000 PPM IN RATS OR RABBITS.

* EMERGENCY AND FIRST AID PROCEDURES

INHALATION:
REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION,
PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
CALL A PHYSICIAN.

EYE OR SKIN CONTACT:
FLUSH EYES AND SKIN WITH PLENTY OF WATER (SOAP AND WATER FOR SKIN) FOR AT
LEAST 15 MINUTES, WHILE REMOVING CONTAMINATED CLOTHING AND SHOES.
IF IRRITATION OCCURS, CONSULT A PHYSICIAN. THOROUGHLY CLEAN CONTAMINATED
CLOTHING AND SHOES BEFORE REUSE OR DISCARD.

INGESTION:
IF CONSCIOUS, DRINK LARGE QUANTITIES OF WATER. DO NOT INDUCE VOMITING. TAKE
IMMEDIATELY TO A HOSPITAL OR PHYSICIAN. IF UNCONSCIOUS, OR IN CONVULSIONS,
TAKE IMMEDIATELY TO A HOSPITAL. DO NOT ATTEMPT TO GIVE ANYTHING BY MOUTH TO
AN UNCONSCIOUS PERSON.

NOTES TO PHYSICIAN (INCLUDING ANTIDOTES):
NEVER ADMINISTER ADRENALINE FOLLOWING TRI-ETHANE(R) OVEREXPOSURE. INCREASED
SENSITIVITY OF THE HEART TO ADRENALINE MAY BE CAUSED BY OVEREXPOSURE TO
TRI-ETHANE(R).

* % % 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 + & *
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SECTION 6 * REACTIVITY DATA

STABILITY: STABLE .
CONDITIONS TO AVOID: OPEN FLAMES, HOT GLOWING SURFACES OR ELECTRIC ARCS.
HAZARDOUS POLYMERIZATION: WILL NOT OCCUR.
CONDITIONS TO AVOID: NONE
INCOMPATIBILITY (MATERIALS TO AVOID):
AVOID MIXING WITH CAUSTIC SODA, CAUSTIC POTASH, OR OXIDIZING
MATERTALS. SHOCK SENSITIVE COMPOUNDS MAY BE FORMED.
HAZARDOUS DECOMPOSITION PRODUCTS:
HYDROGEN CHLORIDE AND POSSIBLE TRACES OF PHOSGENE.

SECTION 7 * SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS SPILLED OR RELEASED: .
IMMEDIATELY EVACUATE THE AREA AND PROVIDE MAXIMUM VENTILATION. UNPROTECTED
PERSONNEL SHOULD MOVE UPWIND OF SPILL. ONLY PERSONNEL EQUIPPED WITH PROPER
RESPIRATORY AND SKIN/EYE PROTECTION (SEE SECTION 8) SHOULD BE PERMITTED IN
AREA. DIKE AREA TO CONTAIN SPILL. TAKE PRECAUTIONS AS NECESSARY TO PREVENT
CONTAMINATION OF GROUND AND SURFACE WATERS. RECOVER SPILLED MATERIAL ON
ADSORBENTS, SUCH AS SAWDUST AND VERMICULATE, AND SWEEP INTO CLOSED CONTAINERS
FOR DISPOSAL. AFTER ALL VISIBLE TRACES, INCLUDING IGNITABLE VAPORS, HAVE
BEEN REMOVED, THOROUGHLY WET VACUUM THE AREA. DO NOT FLUSH TO SEWER. IF
AREA OF SPILL IS POROUS, REMOVE AS MUCH CONTAMINATED EARTH AND GRAVEL ETC.
AS NECESSARY AND PLACE IN CLOSED CONTAINERS FOR DISPOSAL.

WASTE DISPOSAL METHOD: _
CONTAMINATED SAWDUST, VERMICULITE, OR POROUS SURFACES MUST BE DISPOSED OF IN
A PERMITTED HAZARDOUS WASTE MANAGEMENT FACILITY. RECOVERED LIQUIDS MAY BE
REPROCESSED OR INCINERATED OR MUST BE TREATED IN A PERMITTED HAZARDOUS WASTE
MANAGEMENT FACILITY. CARE MUST BE TAKEN WHEN USING OR DISPOSING OF CHEMICAL
MATERIALS AND/OR THEIR CONTAINERS TO PREVENT ENVIRONMENTAL CONTAMINATION.
IT IS YOUR DUTY TO DISPOSE OF THE CHEMICAL MATERIALS AND/OR THEIR CONTAINERS
IN ACCORDANCE WITH THE CLEAN AIR ACT, THE CLEAN WATER ACT, THE RESOURCE
CONSERVATION AND RECOVERY ACT, AS WELL AS ANY OTHER RELEVANT FEDERAL, STATE,
OR LOCAL LAWS/REGULATIONS REGARDING DISPOSAL.

* &k & 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 # % *
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SECTION 8 * SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION:

USE A HALF OR FULL FACEPIECE ORGANIC VAPOR CHEMICAL CARTRIDGE OR CANISTER

RESPIRATOR WHEN CONCENTRATIONS EXCEED PERMISSIBLE LIMITS. USE SELF-CONTAINED
BREATHING APPARATUS (SCBA) OR FULL FACEPIECE AIRLINE RESPIRATOR WITH AUXILIA-
RY SCBA OPERATED IN THE PRESSURE-DEMAND MODE FOR EMERGENCIES AND FOR ALL WORK

PERFORMED IN STORAGE VESSELS, POORLY VENTILATED ROOMS, AND OTHER CONFINED
AREAS. RESPIRATORS MUST BE APPROVED BY NIOSH OR MSHA. THE RESPIRATOR USE
LIMITATIONS MADE BY NIOSH/MSHA AND BY THE MANUFACTURER MUST BE OBSERVED.
RESPIRATORY PROTECTION PROGRAMS MUST BE IN ACCORDANCE WITH 29 CFR 1910. 134.
VENT ILATION(TYPE):
USE LOCAL EXHAUST OR DILUTION VENTILATION AS APPROPRIATE TO CONTROL
EXPOSURES TO BELOW PERMISSIBLE LIMITS.
EYE PROTECTION:
SPLASHPROOF GOGGLES
GLOVES:
VITRON(R), SILVER SHIELD(R), FOR LIMITED SERVICE
ONLY: POLYVINYL ALCOHOL (DEGRADES IN WATER)
OTHER PROTECTIVE EQUIPMENT:
BOOTS, APRONS, OR CHEMICAL SUITS SHOULD BE USED WHEN NECESSARY TO PREVENT
SKIN CONTACT. PERSONAL PROTECTIVE CLOTHING AND USE OF EQUIPMENT MUST BE
IN ACCORDANCE WITH 29 CFR 1910.132 AND 29 CFR 1910.133.

SECTION 9 * SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN DURING HANDLING AND STORING:

* DO NOT USE IN POORLY VENTILATED OR CONFINED AREAS WITHOUT PROPER

RESPIRATORY PROTECTION (SEE SECTION 8).

TRI-ETHANE(R) VAPORS ARE HEAVIER THAN AIR AND WILL COLLECT IN LOW AREAS.

KEEP CONTAINER CLOSED WHEN NOT IN USE.

STORE ONLY IN CLOSED, PROPERLY LABELED CONTAINERS.

LIQUID OXYGEN OR OTHER STRONG OXIDANTS MAY FORM EXPLOSIVE MIXTURES WITH

TRI-ETHANE(R).

* THIS MATERIAL OR ITS VAPORS WHEN IN CONTACT WITH FLAMES, HOT GLOWING
SURFACES, OR ELECTRIC ARCS CAN DECOMPOSE TO FORM HYDROGEN CHLORIDE AND
POSSIBLE TRACES OF PHOSGENE.

* AVOID CONTAMINATION OF WATER SUPPLIES. HANDLING, STORAGE, AND USE PROCE-

* % % %
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DURES MUST BE CAREFULLY MONITORED TO AVOID SPILLS OR LEAKS. ANY SPILL OR
LEAK HAS THE POTENTIAL TO CAUSE UNDERGROUND WATER CONTAMINATION WHICH MAY,
IF SUFFICIENTLY SEVERE, RENDER A DRINKING WATER SOURCE UNFIT FOR HUMAN
CONSUMPTION. CONTAMINATION THAT DOES OCCUR CANNOT BE EASILY CORRECTED.

* DO NOT STORE OR STACK ALUMINUM IN CONTACT WITH TRI-ETHANE(R) TO PREVENT
POSSIBLE SOLVENT DECOMPOSITION (STACKING CORROSION).

* CAUTION SHOULD BE TAKEN NOT TO USE IN PRESSURIZED OR TOTALLY ENCLOSED
SYSTEM OF ALUMINUM CONSTRUCTION. EXAMPLE: PAINT OR ADHESIVE SPRAY SYSTEM.

* A CHLORINATED SOLVENT USED AS A FLASHPOINT SUPPRESSANT MUST BE ADDED IN
SUFFICIENT QUANTITY OR THE RESULTANT MIXTURE MAY HAVE A FLASHPOINT LOWER
THAN THE FLAMMABLE COMPONENT. :

* DO NOT USE CUTTING OR WELDING TORCHES ON EMPTY DRUMS THAT CONTAINED
TRI-ETHANE(R) UNLESS PROPERLY PURGED AND CLEANED.

OTHER PRECAUTIONS:

* DO NOT BREATHE VAPORS. HIGH VAPOR CONCENTRATIONS CAN CAUSE DIZZINESS,
UNCONSCIQUSNESS OR DEATH. LONG-TERM OVEREXPOSURE MAY CAUSE POSSIBLE
CENTRAL NERVOUS SYSTEM DAMAGE.

* USE ONLY WITH ADEQUATE VENTILATION. VENTILATION MUST BE SUFFICIENT TO
LIMIT EMPLOYEE EXPOSURE TO TRI-ETHANE(R) BELOW PERMISSIBLE EXPOSURE LIMITS.
OBSERVANCE OF LOWER LIMITS (OUTLINED IN SECTION 5) IS ADVISABLE. EYE
IRRITATION, DIZZINESS AND/OR DRUNKENNESS ARE SIGNS OF OVEREXPOSURE.

* AVOID CONTACT WITH EYES. WILL CAUSE IRRITATION AND PAIN.

* AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. MAY CAUSE IRRITATION OR
DERMATITIS.

* DO NOT SWALLOW. SWALLOWING MAY CAUSE INJURY OR DEATH.

* DO NOT EAT, DRINK OR SMOKE IN WORK AREA.

COMMENTS: :
TSCA - 1,1,1-TRICHLOROETHANE IS ON THE TSCA INVENTORY UNDER CAS #71-55-6.
TRI-ETHANE FORMULATIONS CONTAIN STABILIZERS THAT ARE LISTED ON THE TSCA
INVENTORY. '

SARA TITLE III - A) 311/312 CATEGORIES ~ ACUTE, B) LISTED IN SECTION 313
AS 1,1,1-TRICHLOROETHANE (METHYLCHLOROFORM), C)- NOT LISTED AS AN "EX-
TREMELY HAZARDOUS SUBSTANCE" IN SECTION 302.

CERCLA - LISTED IN TABLE 302.4 OF 40 CFR PART 302 AS A HAZARDOUS SUBSTANCE
WITH A REPORTABLE QUANTITY OF 1000 POUNDS. RELEASES TO AIR, LAND, OR
WATER WHICH EXCEED THE RQ MUST BE REPORTED TO THE NATIONAL RESPONSE
CENTER, 800-424-8802.

RCRA - WASTE 1,1,1-TRICHLOROETHANE AND CONTAMINATED SOILS/MATERIALS FROM
SPILL CLEANUP ARE U226 HAZARDOUS WASTE AS PER 40 CFR 261.33 AND MUST BE

* % ®* 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 % % %
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DISPOSED OF ACCORDINGLY UNDER RCRA. SEE 40 CFR 261.33(C) AND 261.7(B)(3)
FOR CLEANING REQUIREMENTS FOR EMPTY CONTAINERS.

CALIFORNIA PROP. 65 - THIS PRODUCT CONTAINS A CHEMICAL KNOWN TO THE STATE
OF CALIFORNIA TO CAUSE CANCER.

R. KENNETH LEE
MANAGER, PRODUCT SAFETY

% % % 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 % % %
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78-62-7820-01 Ashiand Chemical Eampanﬁ '

.- 3 n DIVISION OF ASMLAND OiL. ING. Ashland.
MATER?AI SA P O 80X 2219. COLUMBUS. OWIQ 43216 « 16141 888-333) *
DATA SHEET LT 24-HOUR EMERGENCY TELEPHONE (606 324-1133 MC
00%68s TRICHLORETHMAN 1313 DEGARS COLDC/Y ,AGE: 2 "

ISR "SR STIEY N 3 0 - 1. AP DRI

SECTION V-HEALTNW HAZARD OATA (CONTINUED)

P T LR T T R R R R e e r P R R P Y R R R R R R R R R A R R R AR AR AR RN RN S X

rINSYT AZO:
cemeeessce UTCiH!
L)
ZF ON BXIN: THOROUSBHLY WASH CXPOSED ARCA WITH SOAP ANDO WATE REMOVE
CONTARINATED CLOTHWHING. LAUNDER CONTAMINATED CLOTHMING .t'e.‘ nE-VUsSE.

IF IN EYES: FLUSH WITH LARGE AMOUNTS OFf WATER, LIFTING UPPER AND LOWECR LIDS
OCCABIONALLY, GET MEDICAL ATTENTION.

IF SWaALLOWED: 0O NOT xunuec VORITING. CALL PHYSICIAN OR TRANSPORT TO aN
CHERGENCY FPAGCILIT

ITr BRCATHED: IV AFFECTED, REMOVE INOIVIOUAL TO FREEN AZR. IF BREATHING IS
DIFFICULT, ACMINISTER OXYGEN. IF GRECATHING HAS STOPPED GIVE ARTIFICIAL
RESPINATION. XKELP PERSON WARM, QUICLT AND GET mELOICAL ATTENTION.

00 NOT GIVE STIMULANTS. EPINEPHRING OR EPHEORINE MAY ADVERSELY AFFECT THE
HEARY WITHM FATAL RECSULTS.

’.xnalv ROUTE(S) “OF ENTRY;

PR ITEI R R R R R NN N

INHALATION
SKIN CONTAGT
R N e R L L L L L R A N N R R LR LR R R T

CCTION VI-RCACTIVITY DATA

L A L LR R T R WP R R R T R R R T R R N ]

cemecsmscecnssscacessonances
HAZARDOUS POLYMERIZATION: CANNOT OCCU®N
STASILITY: STASLE

ZNGON’ATZlXLZYV AVOIO CONTACT WITH:, WATER, REACTIVE METALS SUCKH AS ALUMINUM

NO MAGNESIUM, OPEN FLAME, WELOING ARCS, RESISTANCE HCATERS, C£TC., WHICH

QAN RESULT IN THERMAL QECOMPOSITION RELEASING HYDROGEN cngouzo: AND SmaLl
AMOUNTS OF PHOSGENE ANC CHMLORINE., STROND OXIDIZING AGENTS.

L S LA PR P R S P N P P P R P R RN P R Y R R R

SECCTION VII-SPILL OF LEAXK PROCEDURES

LT ERT R PR R RERR TR EEY R R N A R R L LR RN A AP R PR LR RN TR TR R R R

STEPS TO BE TAKEN IN CABE MATERIAL I8 RELEASED OF SFPILLED:

PR PR PR YR Y PR AR IR PR F R T R R R R R R N R . X R R T R T R

.HALL $PILL: ABRSOAS LISUID ON PargER, VC'HIGULS?‘. FLOOR ABSORBEINT, OR OTHER A
SSORBENT MATERIAL AND TRANSFER TO MOO )

LA.O' SPILL : PERSONS NOY WEARING PROTECTIVE ZQUIPMENT SHMOULD BC EXCLUDED FROM
MEA OF SPAPILL UNTIL  CGLEAN-UPF a8 BEEN COMPLLETED. STOP SPILL AT SOURCE,
QIKC AREA OF SPILL TO PREVENT SPREACING, PUMP LIOUID TO SaALVAGE TamKk
REMAINING LIQUID MmMay BE TAKEN UFP ON .LNO, CLAY, EARTHM, FLOO® ABSORSENT, OR
OTHER ABSORBENT MATERIAL AND SHOVELED INTO CONTAINERS.

WARTE OISPOSAL METHOO:

ewseassasccssenacsncsnsena

SMALL SPILL: ALLOW VOLATILE PORTION TO EVAPORATE IN MOCO. ALLOW SUFFICIENT TIMC
FOR vAPORS TO COMPLETELY GLEA® HOOO DUCT WORK. OISPOSE OF REMAINING
MATERIAL IN ACCORDANGE WITHM APPLICABLE REGULATIONS.

Lamag I'ILL OCETROY 8y LIQUID INCINERATION WITk OFF.ga8 SCRURSER
CONTAMINATED AGSOREBENTY mavy BE OCPOSITED IN A LANDFILL IN ACCOMDANCE WITM
LOCAL, STATE ANDO FEDERAL NECULATIONS.

.
P S R R R R N R R R R R R R I R N N I I A A R R X R T S N I A A Y

SECTION VITI-PROTECTIVE EQUIPMENT TO 8C USED

IR R R RNy R R R R R R Y R R IR R IR R X RN N AR NI R A A W A R R R R XY

RESPINATORY PROTECTION: IF TLY OF THE PROCUCT ORF ANY COMPONENT IS EXCEECED, A
NIOSH/MENA JOINTLY APPROVED AIRN SUSPPLIEC SEEFRINATOM IS8 ADVISED INt:.’lNGt

NIOSHs7mEMA ARESPINRATONES UNDCER SPECIFICD CONOITIONS. (SEC YyOUR SAFCTYV
COUIPMENT SUPPLIER). ENGINECECRING OR AOMINISTRATIVE CONTROLS SHOULD 8K
IMPLEMENTED TO REDUCKE CXPOSBURE.

VENTILATION: PROVIOE SUFFICIENT mECHANICAL CG‘NC.AL AND/7OR LOCAL EXMAUST)
VENTILATION TO MAINTAIN EXPFOSURE BELOW TLV(S

P.OTCCT!VC OLOVES: WEAR RESISTANT GLOVES SUCH AB:, POLYVINYL ALCOMOL,
CLYETHYLENE

EYE PROTECTION: CHEMICAL BPLASH GOUGLES IN COMPLIANCE WITH OSNHA REGULATIONS ARE
A0VISED, MOWEVER, OSHA RCGULATIOMNS ALSO PEAMIT OTHEN TyYyrLE SAFCTY GLASSCS.
CCONBULT YOUR SaAFETY LOUIPNENT BSUPPLIER)

CTHER PROTECTIVE CQUIPHENT: TO P'C"NT RNEPCATED O PROLONGED SXIN CONTACT, wCaRm
IMPERVIOUS CLOTYTHMING AND BOOY

B R I 0 gy g g A g g g
SECTION IX-SPLCCIAL PRECAUVUTION OoR OTHER COHN(N;.

LR R R R R R LA A X P R PR TR R EEREE R Y R R R Rl X R R R R LR L N T T TN Y
3z

CONTAINECRS OF THIS MATERIAL MAaY BK HAZARQOUS WHEN EMATICD. SINCE CMPTIED
CONTAINERS RLTAIN PRODUCT RESIDULS (VAPOR, LIAUID,. aAND/ON SOLID), ALL
HAZAND PRECAUTIONS GIVEN IN THE DATA SHEET MUSYT GE OSSCRVED.

avoxncgz¥7:c; H:?N PLASTIC AND RUSEBE® I. K. CTOUIPMENTY, PROTECTIVE CLOTHING, AND
AIN

OVEREXPOSURE TO MATERIAL HMaS APPARECNTLY BEELN FOUND TO
gf'tg;' IN LABORATOAY ANIMALS:, LIVER ABNORMALITY
AMA

CAUSE THE FOLLOWING
IES, XKIODNEY DAMAGE, LUNG

COPYRIOHT 3i98S CONTINUED ON'PaGE: 3,



Ashi; w0
oav:gi gg fﬂlf:!ofgg:c W Ashiand.
»

72-632-7820-01%

MATER'AL SAFE[‘Y P 0. 80X 2219. COLUMBUS. OWI0 43218 « (6814) §88-3332

DATA SHEET 24-HOUR EMERGENCY TELEPHONE (806) 3241133 NC qb
[ A2 T B3 TRICHLORETYTHAN 113 OCGRS COLOrY . ,AGE: 3
LllTIllIIlamoTIow 1x-PEiIAL FRESALTIONS OR_STHER_SommEhTe (SoNTINGES) TTTTTTTTTC
ovEmEILoRURSNET, "SIRDIAS NARMEEVLTVICIEUER 12.0aR000F 20, THTLRES SXRYS STISRI"

THE INFORMATION ACCUMULATED HENEIN IS BELIEVED TO 8K ACCURATE BUT I8 NOT
WARRANTED TQ BEC WHETHER ORIQGINATING WITH ASHMLAND OR NOT. RECIPICNTS AAC
ADVISED TO CONFIRM IN ADVANGCE OF NECEU THAT THE INFORMATION IS CURRENT,

APPLICABLE, AND BUITASLE TO THEIR CINRCUMSTANCKES.
UTC!H!
ad 4
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Material Safety Data Sheet

28 35A

ctlabor as Essentally similar 1o Form OSHA-20

Edition: Eighth

Chemical Name and Synonyms:
1,1,1-trichloroethane; methylchloroform

Trade Name and Synonyms: 7R/~ E THAN

CAS No. 71-55-6 -
Chemical Family: Halogenated Hydrocarbons Formula: CH3CCl4 é‘
DOT Shipping Name: DOT Hazard Class:

See Comments, Page 2 See Comments, Page 2 -
(
See Comments, (A
Reportable Quantity: N/A I. D. Numberfage 2 |Subsidiary Risk: N/A 6
SECTION 1 - PHYSICAL DATA
BoulmgPomt@760mmHg Vapor Density (Air=1): Specific Gravity (H,0=1). pH of Solutions:
72°¢C 1.300-1.320
Boiling Range 72°C-881C 4.54 25/25°C _ 6.0 to 7.5
Freazmg/Memng Point Solubility (Weight % in Bulk Density: 10 .80-10.97]volume % Volatile:
-45°C } Water ). Negligible 1bs/gal @ 25°C 100
Vapor Pressure: Evaporation Rate Heat of Solution: | Appearance and Odor.
135mmHg @ 25°C (ethyl ether=l): Not Clear, colorless liquid with
0.35 Applicable ether-like odor
SECTION 2 - INGREDIENTS RECEIY.: %

1,1,1-trichloroethane (Stabilized) 96

Diethylene ether (CAS No. 123-91-1) FEB 3 1986

Glycol methylene ether (CAS No. 646-06-0)

Sec butanol (CAS No. 78-92-—2) INDUSTRIAL FYG!I"NE

t iddividual ineredicqts.

SECTION 3-FIRE AND EXPLOSION HAZARD DATA

Flash Point °F (Method Used) Flammable Limits in Air (% by Volume) | Extinguishing Media:
None when tested in accordance |LEL: 7% UEL. 15% Water, dry chemicals or
with DOT requirements (See Below) carbon dioxide

Special Fire Fighting Procedures: Fire fighters should wear NTOSH/MSHA-approved pressure~demand,
self-contained breathing apparatus for possible exposure to hydrogen chloride and possible

Unusual Fire and Explosion Hazards: Vapors concentrated in a confined or poorly ventilated area can
be ignited upon contact with a high energy spark, flame, or high intensity source of heat.

This can occur at concentrations ranging between 7-15% by volume.

SECTION 4 - HEALTH HAZARD DATA

Decomposition or burning

Toxicity Data See References 1-7 Classification (Poison, {rritant, Eic.)

LC Inhalation (rat) 8,000 ppm/7 hours Inhalation: S1lightly Toxic

LDy Dermal (rabbit) >15 g/kg Skin Not Significantly Toxic

Skin/Eye rritation See Section 5 Skin/Eye:  Liquid mildly irritating to skin;
eve jrritant

LDy Ingestion (rat) 10-12 g/kg (rabbit; ingestion:  Not Significantly Toxic

guinea pig) 5.6-9.5 g/kg
Fish, LC w(Lethal Concentration) Unknown Aquatic: Unknown

24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300
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SECTION 5 - EFFECTS OF OVEREXPOSURE

This section covers effects of overexposure for inhalation, eye/skirr contact, ingestion and other types of overexposure
information in the order of the most hazardous and the most likety routs of overexposure.

Permissible Exposure Limitat
OSHA: 350 ppa, 8-fiour TWA (time-weighted average); 29CFR 1910.1000

ACGIH: 350 ppm, 8-hour TWA (time-weighted average); 450 ppm, STEL, (l5-minute short-term
exposure limit).

ACUTE

Tnhalation: Tri-Ethane® is primarily a central nervous system depressant. Inhalation can
cause irritation of the respiratory system, dizziness, nausea, lightheadedness, headache, los
of coordination and equilibrium, unconsciousness, possible central nervous system damage and
even death in confined or poorly ventilated areas. Fatalities following severe acute exposure
to various chlorinated solvents have been attributed to ventricular fibrillation.

Eze/Skin: Liquid splashed in the eye can result in discomfort, pain and irritatiom.
Prolonged or repeated contact with liquid on the skin can cause irritation and dermatitis.
The problem may be accentuated by liquid becoming trapped against the skin by contaminated
clothing and shoes, and skin absorption can occur.

Ingestion: Swallowing of this material may result in irritation of the mouth and GT

tract with other effects as listed above for Tnhalation. Vomiting and subsequent aspiration
into the lungs may lead to chemical pneumonia and pulmonary edema which is a potentially fatal
condition.

g
CHRONIC

Tri-Ethane® has been extensively studied for cancer potential. There is no

documented evidence to suggest that Tri-Ethane® causes an increased cancer incidence in humans
or animals. The EPA's Science Advisory Board concluded that there is no evidence to

suggest carcinogenic activity for Tri-Ethane®. 1,l,l-trichloroethane is not listed by TARC,
NTP, or OSHA as a carcinogen.

References (continued)

5. Toxicity and Metabolisms of Industrial Solvents, Browning, 1965

6. Toxicology, the Basic Science of Poisons, Casarett and Doull, 1975

7. FEPA Science Advisory Board, Subcommittee on Airborne Carcinogens, September, 1980

8. Encyclopedia of Chemical Technology, Volume 5, Third Edition, Kirk-Othmer, 1979

9. NTOSH/OSHA Occupational Health Guidelines for Chemical RHazards, NWHS (NTOSH) Publication
No. 81-123, January, 1981

10. NIOSH/OSHA Pocket Guide to Chemical Hazards, DHEW (NTOSH) Publication No. 78-210,

September, 1978

COMMENTS: Only regulated when shipped by air. DOT Shipping Name is 1,1,l-trichloroethane,
DOT Hazard Class is ORM-A, and UN Number is UN2831. K
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EMERGENCY AND FIRST AID PROCEDURES:

inhalation: Remove to fresh air. Tf not breathing, give artificial respiration, preferabl
mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician.

EyeorSkinConhct: Flush eyes and skin with plenty of water (scap and water for skin)
for at least 15 minutes, while removing contaminated clothing and shoes. 1If irritation
occurs, consult a physician. Thoroughly clean contaminated clothing and shoes before

reuse or discard.

Ingesﬂon: I1f conscious, drink large quantities of water. DO NOT induce vomiting. Take
immediately to a hospital or physician. If unconscious, or in convulsions, take immediatel:
to a hospital. DO NOT attempt to give anything by mouth to an unconscious person.

NotestoPhysldm (Inchuding Antidotes): NEVER administer adrenalin following Tri-Ethane® over
exposure. Increased sensitivity of the heart to adrenalin may be caused by overexposure

to Tri-Ethane®. :

SECTION 6 . REACTIVITY DATA
Stabillty: stable Conditions lo Avolk  5y61d open flames, hot glowing surfaces
. or electric arcs. .
Hazardous Polymerization: Conditions 0 Avoit  none
Will not occur.

Incompatibility (Msterials o Avold)}:  Avoid mixing with caustic soda, caustic potash, or oxidizing
materials. Shock sensitive compounds may be formed.

Hazardous Decomposition Products: ‘ydrogen chloride and possible traces of phosgene.

SECTION 7 - SPILL OR LEAK PROCEDURES

Steps 1o be Taken if Material is Spllledor Relessed  y1,cq1ately evacuate the ares and provide maximum

ventilation. TUnprotected personnel should move upwind of spill. Only personnel equipped
with proper respiratory and skin/eye protection (See Section 8) should be permitted in area.
Dike area to contain spill. Take precautions as necessary to prevent contamination of grour
and surface waters. Recover spilled material on adsorbents, such as sawdust and vermiculite
and sweep into closed containers for disposal. After all visible traces, including ignitabl
vapors, have been removed, thoroughly wet vacuum the area. DO NOT flush to sewer. 1If area
of spill is porous, remove as much contaminated earth and gravel, etc. as necessary and plac
in closed containers for disposal.

Waste Disposal Methodt

Contaminated sawdust, vermiculite, or porous surfaces must be disposed of in a permitted
hazardous waste management facility. Recovered liquids may be reprocessed or incinerated or
must be treated in a permitted hazardous waste management facility. Care must be taken when
using or disposing of chemical materials and/or their containers to prevent environmental

-contamination. It is your duty to dispose of the chemical materfals and/or their containers

in accordance with the Clean Air Act, the Clean Water Act, the Resource fonservation and

Recovery Act, as well as any other relevant federal, state, or local laws/regulations
regarding disposal.

RCRA - Hazardous Waste Number - U-226
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SECTION 8 - SPECIAL PROTECTION INFORMATION

Respiratory Protectiorc Use a half or full facepiece organic vapor chemical cartridge or
canister respirator when concentrations exceed permissible limits. Use self-contained 3
breathing apparatus (SCBA) or full facepiece airline respirator with auxiliary SCBA operacé
in the pressure-demand mode for emergencies and for all work performed in storage vessels,
poorly ventilated rooms, and other confined areas. Resp&rfBOrs must be approved by NTOSH or
MSHA. The respirator use limitations made by NIOSH/MSHA”:® and by the manufacturer must b
observed. Respiratory protection programs must be in accordance with 29CFR 1910.134.

v‘"uhunniiy’.; Use local exhaust or dilution ventilation as appropriate to control
exposures to below permissible limits.

——m aim.‘. Vlt‘m roL IImm
Eye Protection: Polyvinyl alcohol*, Nitrile, Butyl,

Neoprene. *(degrades in water)

Protective Equipment: Boots, aprons, or chemical suits should be used when necessary to
prevent skin contact. Personal protective clothing and use of equipment must be in
accordance with 29CFR 1910.133 and 29CFR 1910.132.

SECTION 9 - SPECIAL PRECAUTIONS
Precautions 10 be Taken During Handling and Storing:

® Do not use in poorly ventilated or confined areas without proper respiratory protection
(See Section 8).

@ Tri-Ethane® vapors are heavier than air and will collect in low areas.

® Keep container closed when not in use.

@ Store only in closed, properly labeled containers.

® Liquid oxygen or other strong oxidants may form explosive mixtures with Tri-Ethane®. T

® This material or its vapors when in contact with flames, hot glowing surfaces, or
electric arcs can decompose to form hydrogen chloride and possible traces of phosgene.

® AVOID CONTAMINATION OF WATER SUPPLIES. Handling, storage, and use procedures mist be

carefully monitored to avoid spills or leaks. Any spill or leak has the potential to
cause underground water contamination which may, if sufficiently severe, render a drinkin;
water source unfit for human consumption. Contamination that does occur cannot be easil
corrected.
® Do not store or stack aluminum in contact with Tri-Ethane® to prevent possible solvent
decomposition (stacking corrosion).
® Caution should be taken not to use in pressurized or totally enclosed system of aluminum
construction. Example: paint or adhesive spray system.
" ® A chlorinated solvent used as a flashpoint suppressant must be added in gufficient
quantity or the resultant mixture may have a flashpoint lower than the flammable compone
® Do not use cutting or welding torches on empty drums that contained Tri-Ethane® unless
properly purged and cleaned.
Other Precautions:
® Do not breathe vapors. High vapor concentrations can cause dizziness, unconsciousness,
possible central nervous system damage or death.
@ Use only with adequate ventilation. Ventilation wmust be sufficient to limit employee
exposure to Tri-Ethane® below permissible exposure limits. Observance of lower limits
(outlined i{in Section 5) is advisable.
Avoid contact with eyes. Will cause irritatfon and pain.
Avoid prolonged or repeated contact with skin. May cause irritation or dermatitis.
Do not swallow. Swallowing may cause injury or death.
Do not eat, drink, or smoke in work areas.
References:
1. NIOSH Registry of Toxic Effects of Chemical Substances, 1975
2. 1Industrial Hygiene and Toxicology, Volume II, Second Edition, F. A. Patty, 1963
3. Dangerous Properties of Industrial Materials, Fourth ©dition, N. 1. Sax, 1975
4. 1Industrial Toxicology, Hamilton and Hardy, 1974

(References continued on page 2)

Pu.
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T e THL WAGE AND LABOR STANDARDS ADMINISTRATION RECEi1vey

Buresu of Labor Standards

APR 1 ¥ 1980
WMATERIAL SAFETY DATA SHEET anson

. P

[ MaNUS AC TURIA'S WaME

frev: Aaton-Cvers
S e Tliaton Moss. §32-u70s SECTION ! Al b 1o G

PFG Inlustries, Inc, (318) 882-1200

?_A500l5§ Vumber, Strevr, Coty, Gote, and ZIP Code)
, Na, 1_Gateway Center, Pittsburgh, Pa, 15222
CMIC AL WAME AND SYNONYMUS . TRADE NAME AND SYNONYHS
i 1,1,1-trichloroethane, methylchloroform TRI-ETHANE, AXOTH ENE
4 FOMMULA
e matl'o‘zu;.‘nated Hydrocarbons . CH:gCCli
> pam— " ¢
g SECTION  HAZARDOUS INGREDIENTS i
P AINTS, PRESERVATIVES, & SOLVENTS | % oy ALLOYS AND METALLIC COATINGS = ey 1
PICwNTS sast meTAL 3
CATALYSY ALLOYS ES
VERICLE METALLIC COATINGS .
. 4 —
-] Sotvents hoo| 350 PLUS COATING OR CORE FLua d
7} aooitives OTHERS : sz
*! oruias e
\f MAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR CASES 2 | i
4"{ ° . ) %
{
1 * {{LL:LJ“L é; “‘A;.‘ "’: lgkg!l éod B Sh = L1l Tv',‘,“‘rg‘jﬁ.u .
] . Tiggecehio: D-5- a 14 disreane i
- SECTION Il  PHYSICAL DATA
MOILING SO'NT 5D 165.4 SPECIFIC GRAVITY (4,07 1) 1.31
VAPOR PR{SSURE (ven Hg,) 120 :5.33:'_-.:'30'}::"’! 100
€ WG E ORAT
VAPOR DENSITY (AIRS 1) 4.54 IVA’ gg |:::Al't, 0.3%
SOLLINLITY 1y wATER j'NeqliqiblL
ASSramANCE AND 0004  Colorless appearance, ethereal odor
] SSCTION IV FIRE AND EXPLOSION HAZARD DATA
fLaASH ®OINT tiatheg v.o‘lNon. (T.g, open or ClOSQd) FLAMMAQGLE LIMITS Let :k-' J
LAVINGUISHING MEDIA o
SPELIAL SIRE SIGHTING PROCEDURES
VINLISUAL 1R AND £ EPLOS'ON “AZAPDS
Vapors can be ignited only by high intensity source
L of ignition. Combustion forms HCl and possible%,o;,pbqsgeaxl A,
ST I TG B\

CASR No. 1556 1B38323 yyoggy 1746



SECTION V' MRACH ERZATy DAt Tt G :
350 ppm ' -

1IICTS OF OVIMIPORURE | s of co-ordination and eguilibrium to actual unconsciousness,

1ot S0t O LIMIT VALUL

and even'death, in unventilated areas (such as tanks).

[Turman AN 1IRST A0 e to fresh air, use artificisl respiration if breathing has

stopped, Administer oxygen after breathing has been restored (Never

administer adunalin') Call physician (he should not administer adrenalin).

o

SECTION VI -REACTIVIIY DATA .

CONDITIONS 1O AVOID

staonity UNSTARE

STABLE X

1NC OMPAT ABILITY (Naterials tn uocd)

void mixing with caustic soda and caustic potash.
; HAZARDOUS Df TOMPOSITION -nooucvs

and possible traces of phosgene.
CONDITIONS 10 AVOID

; «azaspous MAY OCCUN
[ PO YML A ATION

i

witL NOT OCCUn . X

SECTION Vil SPILL OR LEAK PROCEDURES

S1LPS 10 8t TAREN 1N CASE MATERIAL IS RELEASED OA SPILLED

i Adeguate ventilation must be provided, wWorimen should be provided with |

fresh air mask or sent to fresh air. -

{ wasTt OrsrOSAL ¥ETHOO Forced ventilation or evaporation.

SECTION Vill SPECIAL PROTECTION IKFORMATION

ALSPMATORY PROTEC TION (Specsfy type) Fresh air masks

LOCAL (xmausT SPECIAL
viNTIATION Sufficient to maintain TLV
, WMECwHANICAL {leneral) Qimga -
00T TivI GAQOVES £Y¢ PROTECTION ]
Weo eoprene or Viton . Glasses or goggles

i
t
' ovuu PROTEIC TIVE sOLIPVENT
!

Neoprene apron

SECTION X SPECIAL PRECAUTIONS

PRLCALTIONS 10 B TAGEN IN HANDLING ANMD STORNG

Ot h e AHHIONS

"COPY TOTOCALTAM
MAY 2082 174p

B *5

t‘ : S 9'%2 A7 - /,{{d Po St

A
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ADDENDUM TO MATERIAL SAFETY DATA SHEET
~ ON TRI-ETHANE® 1 ,1,1-TRICHLOROETHANE (December, 1977)

SECTION IV -- FIRE AND EXPLOSION HAZARD DATA

Flash Point - None when tested in accordance with standard accepted
Taboratory techniques; however, 1,1,1-trichloroethane vapors concen-
trated in a confined or poorly ventilated area can be ianited upon
contact with a-spark, ‘flame or high-intensity source of heat. This can
38?3;eat concentrations ranging between 8 percent and 15 percent by

SECTION V -- MHEALTH HAZARD DATA

Acute Toxicity Values!!) - oral LDgg (rat): 10 - 12 gw/ka.

Oral LD§0 (rabbit, gquinea pig): 5.6 - 9.5 om/kg
on

Inhalation LCsq (rat): 8,000 ppm/7 hours

Effects of Qverexposure

Acute: Primarily a central nervous system depressant. Inhalation
can cause irritation of the respiratory system, dizziness, nausea,
1ightheadedness, headache, loss of coordination and equilibrium, un-
consciousness, and even death in confined or poorly ventilated areas.
Depression of the circulatory system has been reported as a result of
overexposure to methyl! chloroform. Ventricular arrhythmia may be
induced after sensitization to epinephrine.

tye contact can result in discomfort, pain and irritation. Prolonged
or repeated contact with the skin can cause irritation and dermatitis.

Chronic: Torkelson, et. al. (1959) reported that female guinea pigs
had sTight inflammation of lungs and fatty changes in liver at

chronic exposure concentrations of 2,10 opm, although no evidence can
presently be found to confirm any chronic exoosure hazard to humans.

Emergency and First Aid Procedures

Inhalation Overexposure: Remove to fresh air. If not breathing,
give artificial respiration, oreferably mouth-to-mouth. If breathing
is difficult, aive oxygen. Call a physician.

Note to Physician: Avoid use of adrenalin in any case where a

person has been overcome by 1,1,1-trichloroethane.

Eye Contact: Flush with plenty of water for at least fifteen
m‘nutes. If irritation occurs, consult a physician.

PUC qo05¢

07 ‘x
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Swallowing: If conscious, drink a quart of water then induce vomiting

y placing a finger far back in the throat. Call a physicfan. If
vomiting cannot be induced, take immediately to a hospital or physician.
If unconscious, or in convulsions, take fmmediately to a hospital

or physician. DO NOT fnduce vomiting or give anything by mouth.

CQOPY TO
WY 2082 1746
-2
[ ]
Skin Contact: Wash thoroughly with plenty of soap and water.
rritation occurs, consult a physician.
SECTION VIII -- SPECIAL PROTECTION INFORMATION

Respiratory Protection -- NIOSH/MESA approved orcanic vapor respirator

Tor concentrations below 1000 ppm. For 1000 ppm and above, use air-

suppl

SECTION IX

{ed respiratory protection. Consult 29 CFR 191n.134 for details.

-- SPECIAL PRECAUTIONS

Preca

utions to be Taken in Handlina and Storing

Other

Do not use in poorly ventilated or confined spaces.
Keep containers tightly closed when not in use.
Do not store in open, unlabeled or mislabled containers.

Do not store degreaser clean-out sludge in tightly sealed
containers.

Sludge containing finely divided aluminum residues should be
stored out of doors away from combustible materials.

Liquid oxygen or other strong oxidizers may form explosive
mixtures with 1,1,1-trichloroethane when mixed in confined
areas.

Under certain conditions, decomposition may occur followed by
release of hydrogen chloride vapors when 1,1,1-trichloroethane is
blended with other organic materials such as toluene. Before
performing any such blending operations, consult with PPG on
potential hazards involved.

Precautions

Avoid prolonged or repeated breathing of vapor,

Use only with ventilation sufficient to limit employee exposure
below OSHA permissible exposure limit.

Avoid contact with eyes.
Avoid prolonged or repeated contact with skin.

Do not take internally.
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REFERENCES I
(1) NIOSH Registry of Toxic Effects of Chemical Substances, 1975.
(2) Industrial Hygiene and Toxicology, Volume II, Second Edition,
F. A. Patty, 1963.
(3) Dangerous Properties of Industrial Materials, Fourth Edition,
N. I. Sax, 1975, ‘
(4) Industrial Toxicology, Hamilton and Hardy, 1974.
(5) Toxicity and Metabolisms of Industrial Solvents, Browning, 1965.

(6)

Toxicology, the Basic Science of Poisons, Casarett and Doull, 1975.
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Material Safety Data Sheet s

gsoﬂ.lsf fot:'EMGCAL INDUSTRIES, INC. MAR 2 11
DETROIT. MICHIGAN 48232 .

INSUSTRIAL H.CITNE v

Approved by U.S. Dept. of Labor as “Essentially similar” to Form OSHA-20 _
Date:  August, 1982 _ |Edition: First Q “ IH[( § z

Chemical Name and Synonyms: Trade Name and Synonyms: PERM-ETHANE @ DG
1,1,1=-trichloroethane: methylchloroform '

Chemical Family: ,_, i Hyd ) Formula: CH,CC1 4
DOT ShippingName: } 1 1_¢richloroechane OOT Hazard Class: ORM-A

I. D. Number: UN 2831

SECTION 1 PHYSICAL DATA
Boiling Point @ 760 mm Hg: | Vapor Density (Air=1): Specific Gravity (H,0=1): pH of Solutions:
165.4°F 4.54 1.300-1.320 @ 25°/25°C{ 6.0 to 7.5
Freezing/Melting Point: Solubility (Weight % in Bulk Density: Volume % Volatile:
=49°F  -4S5°C Water): negligible 10.80-10.97 lbs/gal Essentially 100
gop
Vapor Pressure: Evaporation Rate Heat of Solution: | Appearance and Odor.
@25°C = 135mmHg (ethyl ether = 1):0.35 |Not Applicable|Clear, colorless liquid -
sther-like odor, -
SECTION 2 - HAZARDOUS INGREDIENTS % | Hazard Data
1,1,1=trichloroethane (Stabilized) 100| see Sections 4 & S
SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Pont °F (Method Used) |Flammable Lirmits in Air (% by Volume) | Extinguishing Media:
None when tested in accordance | LEL: 7% UEL: 152 water, dry chemical or
—See Relay carbar dioxids

Jich DOT reguirements

Soecial Fire Fighting Procedures. Fire fighters should wear a NIOSH/MSHA-approved pressure-demand,
self-contained breathing apraratus for possible exposure to hydrogen chloride and possibly
traces of phosgenme. Use water only in degreasers when aluminum reaction occurs.

Unusuai Fire and Exoiosion Hazards. Vapors concentrated in a confined or poorly ventilated area
can be ignited upon contact with a spark, flame, or high intensity source of heat. This
can occur at concentrations ranging between 7-15X by volume. Decomposition or burning

can produce hvdrogen chloride or possibly traces of phosgene. Also see Detrex warning
lecter Form SolL 8208.21 attached.

SECTION 4 - HEALTH HAZARD DATA

Toxicity Data Classification (Poison, Irritant, Etc.)

LCy Inhslation (rat) 8,000 ppm/7 hours inhaiation.  Toxic

LDy Dermal (rabbit) 15g/kg <’ Skin/Eye: Liguid miidlg irritating to skin;
LDyingestion (rat) 10-12g/kg (See Section S5) |INGESNON: Nor sipnificancly toxic

Fish, LC w{Lethal Concentration) Not Determined Aquatic:

Human Exposure Information/Data:

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800
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SECTION 5 : EFFECTS OF OVEREXPOSURE

This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure
information in the order of tha mostnazasdaus angthe most likely route of overexposure.

Permissibie Exposure Limits (TLV): . .
350 pem - 8-hour time-weighted average (TWA) - OSHA 29CFR 1910.1000 (May 28, 19753).

.-

Acute

Primarily a central nervous system depressant. Inhalation can cause irritation of the
respiratory system, dizziness, nausea, lightheadedness, headache, loss of coordination
and equilibrium, unconsciousness and, if exposed to high concentrations in confined or
poorly ventilated areas, even death. Depression of the circulatory system has been
reported as a result of overexposure to l,l,l-trichloroethane. The heart mavy be
sensitized by oversxposure and ventricular arrhvthmia may be induced by epinephrine
administration.

Liquid splashed in the eyes can result in disconfort, pain and irritation. Prolonged
or repeated contact with liquid on the skin can cause irritation and dermatitis. The
problem may be accentuated by liquid becoming trapped against the skin by contaminated
clothing and shoes. Skin absorptiocm can occur.

Chronie

Prolonged exposure above the OSHA permissible exposure limits mav result in liver and
kidney damage. 1,1,l-trichloroethane has been extensively studied for cancer both in

the U.S. and Europe by government, industry and academis. There is no documented evidence
that 1,1,l-trichloroethane causes an increased cancer incidence in humans.

MSD 8208.20

" 14
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EMERGENCY AND FIRST AID PROCEDURES:

inhalation: Remove to fresh air. If not breathing. give artificial respiration,
sreferably mouth-to-mouth. If breathing is difficult, give oxygen. Call s physician.

Eye or Skin Contact rlush eyes and skin with plenty of water (soap and water for skin)
for at least 15 minutes, while removing contaminated clothing and shoes. If irritation
occurs, consult a physician.

lngestlon: If conscious, drink large quantities of water, DO NOT induce vomiting. Take
immediately to a hospital or phvsician. If unconscious, or in comnvulsions, take immediately
to a hospital. DO NOT give anything by mouth to an unconsciocus person.

Notes to Physician (inciuding Antidotes): NEVER administer adrenalin following
1,1,1-trichloroethane overexposure. Increased sensitivity of the heart to adrenalin may
be caused by overexposure to l,l,l-trichloroethana.

SECTION 6 . REACTIVITY DATA

Stabliity: seable Conditions 10 Avolt 514 open flames, hot glowing
surfaces or electric arcs.

Mazardous Polymerization: Conditions 10 Avoid:
Will not occur. None

incompatibility (Materials to Avoid):

Avoid contamination with caustic soda, caustic potash or oxidizing materials.
Shock sensitive explosives may be formed. Avoid contact with aluminum, magnesium,
zinc and alloys thereof under high pressures. See Detrex warning letter Form SolL 8208.21

attached. . :

wowmmmnydroacn chloride and possibly traces of phosgene.

SECTION 7 - SPILL OR LEAK PROCEDURES (See Detrex Forms SoL 8208.14 and Sol 8208.15 attached)

Stepe to be Taken if Materiai is Spilled or Relessect Immediately evacuate the area and provide maximum
ventilation. Unprotected personmnel should move upwind of spill. Only personnel equipped
with proper respiratory and skin/eve protection should be permitted in area. Dike area to
contain spill. Take precautions as necessary to prevent contamination of ground and surfface
waters. Recover or absorb spilled material on sawdust or vermiculite and sweep into closed
containers for disposal. After all visible traces have been removed. thoroughly wet vacuum
the area. DO NOT flush to sewer. 1If area of spill is porous, remove as much contaminated
earth and gravel, etc., as necessary and place in closed containers for disposal.

(See Below)

Waste Disposal Methodt Contaminated sawdust, vermiculite or porous surface must be disposed

of in a permitted hazardous waste management facility. Recovered liquids

may be re-processed of incinerated or must be treated in a permitted hazardous

waste management facility. Care must be taken when using or disposing of

chemical materials and/or their containers to prevent environmental contamination.

It is your duty to dispose of the chemical materials and/or their containers in accordance
with the Clean Air Act, the Clean Water Act, the Resource Conservation and Recovery Act
as well as any other relevant federal, state or local laws/regulations regarding disposal.
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SECTION 8 - SPECIAL PROTECTION INFORMATION

Respirstory Protection: For emergencies or working in confined areas, wear self-contained
breathing apoaratus or supolied air respiratorv protection (use the "buddy system” and
wear a safety harness with a lifeline). In other circumstances involving potential
overexposurs, use NIOSH/MSHA-approved organic vapor respirator. (Observe limitations
directed by manufacturer.) Respiratory protection program must be in accordance with

29CER._1910 134 —

Ventilation (Typey: Dilution (General) or Local Exhaust - Sufficient to maintain workplace
concentration below permissible exposure limigf:

Eye Protection: lGlovu. polye:}-lzylcnc. neoprene or polyvinvl
Other Protective Equipment: Safety shower and eye-wash fountain in immediate area. Personnel
protective clothing and use of equipment must be in accordance with 29CFR 1910.133 and
29CFR 1910.132. . _

SECTION 9 - SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing:

e Do not use in poorly ventilated or confined areas.

e1l,1,l1-trichloroethane vapors are heavier than air and will collect in low areas.

e Keep container closed when not in use.

e Do not store in open, unlabeled or mislabeled containers.

e Liquid oxygen or other strong oxidants may form explosive mixtures with
1,1,1=-trichloroethane.

¢ This material or its vapors when in contact with flames, hot glowing surfaces or electric
arcs can decompose to form hydrogen chloride gas and traces of phosgene.

e AVOID CONTAMINATION OF WATER SUPPLIES: Handling., storage, and use procedurss must be
carefully monitored to avoid spills or leaks. Any spill or leak has the potential to
cause underground water contamination which may, if sufficiencly severe, reunder a
drinking water source unfit for human consumption. Contamination that does occur cannot
be easily corrected.

e A chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity
or the resultant mixture may have a flashpoint lower than the flammable component.

e Caution should be taken not to use in pressurized or totally enclosed system of light
metal construction such as aluminum, magnesium, zinc or alloys thereof. Example, paint or
adhesive spray system. (See Detrex Form SoL 8208.21 attached.)

Other Precautions:

s AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations can cause
dizziness, unconsciousness or death. Long-term overexposure may cause liver/kidney
injury.

¢ USE ONLY WITH ADEQUATE VENTILATION. Ventilation must be sufficient to limit employee
exposure to l,1,l-trichloroethane below OSHA permissible limits (8-hour TWA 350 ppm).
Observance of lower limits (outlined in Section 4) is advisable.

¢ AVOID CONTACT WITH EYES. Will cause irritation and pain.

e AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May cause irritation or dermatitis.

~ DO NOT TAKE INTERNALLY. Swallowing may cause injury or death.

¢ DO NOT EAT. DRINK, OR SMOKE IN WORK AREAS.

References:

NICSH Registry of Tomc Effects of Chemical Subetances, 1978

Industrial Hygiene and Tomcoloegy, Volume I, Secend Edition, F.A. Patty, 1963
Dangerous Properties of [nduserial Materials, Fi{th Edition, N.L Sax, 1979

lndustrial Tomeology. Hamiltoa and Hardy., 1974

Tomeity and Metabolisme of Industry Solvents. Browming, 1965

Toxcology, the Bamec Science of Poisons, Casarett and Doull, 1380

Federal Register, 4SFR Hazardous Waste Management Syscems Part (I, Identification aad
Listing of Hazardous Wastes, Page 33084, May 19,1980

8. EPA Scieace Advisory 3o_ard. Subcommittee on Airborne Carcinogens, Se ber. 1980

| 4

NGO LA N
JdFree

comments: As this salvent (1.1.1-trichloruethane) is used te clean and/er degrease a wide variety of metal
and plastic parts, it should slways be used in conjunction with properly designed and fully cea-
tralled degressing equipment that is in compliance with the U.S. Eavironmental Pratectioa Ageacy,
OAQP3 Cuidelines, "Contrel of Velatila Organic Lmissioas (rem Solveat Metal Cleaniag”, and/or
sll other applicable lederal, state and local regulatery guidelinee.

Detrex Form MSD §208.20 Litho in U.S. A,

"J
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‘ MATERIAL SAFETY DATA SHNEET  PAGE: 1
DOW CHEMICAL U.S.A. MIDLAND MICHIGAN 48640 EMERGENCY PHONE: S17-636=4400

vl

S g

EFFECTIVE DATE: 10 JAN 78 DATE PRIN&EDS 14 FEB 78 PRODUCT CODE: 16822

PRODUCT NAME: CHLOROTHENE (R) VG _ MSD: 0110
INGREDIENTS (TYPICAL VALUES=NOT SPECIFICATIONS) " Y
1.1,1=-TRICHLOROETHANE (MINIMUM) ! 94.5 ¢
SECTION 1 PHYSICAL DATA
BOILING POINT: 165F (74C) t SOL. IN WATER: 0.07G/100G @ 25C
VAP PRESS: 100 MMHG @ 20C s SP. GRAVITY: 1.321 @ 25/25C
VAP DENSITY (AIRS1): 4.55 : : § VOLATILE BY VOL: 100 (ESSEN.)
APPEARANCE AND ODOR: COLORLESS L1QUID.
SECTION 2 FIRE AND EXPLOSION HAZARD DATA
FLASH POINT: NONE ¢ FLAMMABLE LIMITS (STP IN AIR)

METHOD USED: T.0.C./,T.C.C.,C.0.C. 3 LFL: 0.0 @ 2SC UFL: 10,5 @ 25C
FXTINGUISHING MEDIA: WATER FOG,
EC1AL FIRE FIGHTING EQUIPMENT AND HAZARDS: SELF = CONTAINED
RESPIRATORY EQUIPMENT. NOT CONSIDERED A FLAMMABLE L1QUID HAZARD UNDER
NORMAL INDUSTRIAL USE CONDITIONS.

SECTION 3 REACTIVITY DATA

STABILITY: STABLE. AVOID OPEN FLAMES, WELDING ARCS OR OTHER
H1GH TEMPERATURE SOURCES WHICH INDUCE THERMAL DECOMPOSITION,
INCOMPATIBILITY: WATER = SLOW HYDROLYSIS PRODUCES CORROSIVE AC1D.
HAZARDOUS DECOMPOSITION PRODUCTS: HYDROGEN CHLORIDE AND VERY SMALL
AMOUNTS OF PHOSGENE AND CHLORINE,
HAZARDOUS POLYMERIZATION: WILL NOT OCCUR,

SECTION 4 SPILL, LEAK, AND DISPOSAL PROCEDURES

ACTION TO TAKE FOR SPILLS (USE APPROPRIATE SAFETY EQUIPMENT): SMALL LEAKS:
MOP UP, WIPE UP OR SOAK IMMEDIATELY. REMOVE TO OUT OF DOORS. LARGE
SPILLS: EVACUATE AREA. CONTAIN LIQUID; TRANSFER TO CLOSED METAL
CONTAINERS. KEEP OUT OF WATER SUPPLIES,

DISPOSAL METHOD: SEND SOLVENT TO RECLAIMER, IN SOME CASES 1T CAN BE
TRANSPORTED TO AN AREA WHERE IT CAN BE PLACED ON THE GROUND AND

(CONTINUED ON PAGE 2 )
(R) INDICATES A REGISTERED OR TRADEMARK NAME OF THE DOW CHEMICAL COMPANY

L - . e c - cw o Cames m— -
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MATERIAL SAFETY DATA SHEET PAGE: 2
DOW CHEMICAL U.S.A. MIDLAND MICHIGAN 48640 EMERGENCY PHONE !~ §17=636=4400
" __PRODUET CODE: 16822

PRUDUCT (CONT'D)$s CHLOROTHENE "(R) V¢ "~~~ ~ =~ = 7 MsSD: 0110
l

SECTION 4 - SPILL., LEAK, AND DISPOSAL PROCEDURES (CONTINUED)
D1SPOSAL METHOD: (CONTINUED) |
ALLOWED TO EVAPORATE SAFELY. REFER TO CHEMICAL SAFETY DATA SHEET
SD~90, MANUFACTURING CHEMISTS ASSOCIATION, 1825 CONNECTICUT AVENUE,
WASHINGTON, D. C. 20009.

SECTION § HEALTH HAZARD DATA

© TSTION: VERY LOW TOXICITY. LDSO (LABORATORY ANIMALS) RANGES FROM
o TO 14.0 G/KG. i
CONTACT: MILD IRRITATION, BUT ESSENTIALLY NO CORNEAL INJURY.
IN CONTACT: SHORT CONTACT = NO IRRITATION., PROLONGED OR
FREQUENT EXPOSURE = MINOR IRRITATIONS. JIF CONFINED TO THE SKIN =
UP TO MODERATE 1RRITATION, EVEN A BURN, :
SKIN ABSORPTION: VERY LOw. LDSO (RABBITS) = 24 HOUR EXPOSURE = GREATER
THAN 1.5 G/KG,
INHALATION: TLV: 350 PPM (1974),
EFFECTS OF OVEREXPUSURE: ANESTHETIC EFFECTS = MAY OCCUR IN THE RANGE
OF S00 TO 1000 PPM,

SECTION ¢ FIRST AID==NOTE TO PHYSICI1AN

FIRST A1D PROCEDURES: CAUTION = NEVER GIVE FLUIDS OR INDUCE VOMITING IF
PATIENT IS UNCONSCIOUS OR HAVING CONVULSIONS.

EYES: FLUSH EYES W1TH PLENTY OF WATER, GET MEDICAL ATTENTION IF
IRRITATION OR 1INJURY DEVELOPS,

SKIN: FLUSH SKIN W1TH PLENTY OF WATER, GET MEDICAL ATTENTION IF
IRRITATION OF INJURY DEVELOPS.

INHALATION: 1F BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION, GET
MEDICAL HELP. REMOVE TO FRESH AIR? KEEP WARM AND QUIET UNTIL
RECOVERED.,

INGESTION: INDUCE VOMITING. CALL A PHYSICIAN IMMEDIATELY. NO
SPECIFIC ANTIDOTE KNOWN. TREAT SYMPTOMATICALLY. CAUTION: WITH SOME
SOLVENTS, DRINKING ALCOHOL SHORTLY. BEFORE, DURING OR AFTER EXPOSURE
MAY CAUSE UNDESIRABLE EFFECTS.

NOTE TU PHYSICIAN: OVEREXPOSURE TO MANY OF THE CHLORINATED SOLVENTS,

2%

~0

20

ESPECIALLY IF ACCOMPANIED BY ANOXIA, MAY TEMPURARILY INCREASE CARDIAC

IRRITABILITY. MAINTAIN ADEQUATE OXYGENATION UNTIL RECOVERY, AVOID
SYMPATOMIMETIC AMINES, SUCH AS EPINEPHRINE, WHICH MAY PRECIPITATE
ARRRYTHM]IAS,

SECTION 7 SPECIAL HANDLING INFORMATIQON
VENTILATION: LIMIT CONCENTRATION IN AIR TO TLV,
RESPIRATORY PROTECTION: BELOW 350 PPM = NONE., RESPIRATORY PROTECTION
REQUIRED IN THE ABSENCE OF ENVIRONMENTAL CONTROL. FOR LEVELS UP TU 2%

(CONTINUED ON PAGE 3 )
(R) INDICATES A REGISTERED OR TRADEMARK NAME OF THE DOW CHEMICAL COMPANY

Ty
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MATERIAL SAFETY DATA SHEET PAGE: 23
DOW CHEMICAL U.S.A, MIDLAND MICHIGAN 486040 EMERGENCY PHONE: 517=636-4400

PRODUCT CODE: 16822
~QDUCT (CONT'D)3 CHLOROTHENE (R) VG MSD: 0110

SECTION 7 =~ SPECIAL HANDLING INFORMATION (CONTINUED)
RESPIRATORY PROTECTION: (CONTINUED)
FOrR 1/2 HOUR OR LESS, A SUITABLE FULL = FACE MASK WITH ORGANIC
CANISTER SHOULD BE USED. ABUVE 2 PERCENT AND FOR EMERGENCIES, USE A
SELF = CONTAINED BREATHING APPARATUS.
PROTECTIVE CLOTHING: NO SPECIAL PROTECTIVE CLOTHING NEEDED.
EYE PROTECTION: SAFETY GLASSES WITHOUT SIDE SHIELDS. EYE = WASH
STATIONS AND SAFETY SHOWERS SHOULD BE READILY AVAILABLE.

SECTION 8 SPECIAL PRECAUTIONS AND ADDITIONAL INFORMATION
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: HANDLE WITH REASONABLE
CARE. AVOID BREATHING VAPORS, STORE IN A COOL DRY PLACE. VAPORS
OF THIS PRODUCT ARE MEAVIER THAN AIR AND WILL COLLECT IN LOW AREAS

SUCH AS PI1TS, DEGREASERS, STORAGE TANKS, AND OTHER CONFINED AREAS.
DO NOT ENTER THESE AREAS WHERE VAPORS OF TH1S PRODUCT ARE SUSPECTED

SIEEE STEME SN AR sn® Ml ESHSEAL BN
ADDITIUNAL INFORMATION, IF ANY: eee= MAY 2082 1746
LAST PAGE
(R) INDICATES A REGISTERED OR TRADEMARK NAME OF THE. DOW CHEMICAL CUMPANY

.+E INFORMATION HEREIN IS GIVEN IN GOOD FAITH, BUT NO WARRANTY,
EXPRESS OR IMPLIED, IS MADE.
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U“lt JANIMATERIAL SAFETY DATA SHEET
CHEMICAI.S G B P A g maxT NOTICE ON SOTTOM OF GTHER sne

X0 of Vuican Materais Comoan 24 Hour Emergency Phone (316) 524-5751
1 - PRODUCT IDENTIFICATION

MANUFPACTURER'S NAME AND
Vulcan Materisls Cospsniy, Chexicals Division, P. O. Box 76&I Birmingham, AL 33233-0689
CHEMICAL NAME

1,1,1-Trichloroethane, Methyl Chlorofors

TRADE NAME AND SYNONYMS CHEMICAL FAMILY
Solvent 1110 Ghlorinsted Hydrocarbon
CAS REGISTAY NO. OOT IDENTIFICATION NO.
=556 N 2831

% - HAZARDOUS INGREDIENTS
MATERIAL OR COMPONENT - % (wi)| PEL (Units)
1,1,1 Trichloraethane (stabilized) 100 | 350ppm

i - PHYSICAL DATA

BOILING POINT (F.) SPECIFIC GRAVITY (H 0 =1)
_1R2-190°F 1.3
PERCENT, VOLATILE ’
VAPOR PAESSURE (mm Hg.) e 100 | BY VOLUME (%) 100
DENSITY (A= EVAPORATION RATE
vAPOR S 461 (ethersl) 0.4
APPEARANCE AND ODOR Colorless ~lear uld;
SOLUBLITY N WATER 0 @ 950c _ . Uq |
IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used) RAMMABLE UMITS Lower Uoper
_None (TCC) in alr @ 25°C 7,5% (wl) _ 15.1% (wol)

TNUSUAL FAE AND EXPLOGION HAZARDS Cauttra:ad vnpon can h!ouud by high inumity heat source.
__Decomgoaition produces hydrogen chlaride..

V- REACTIVITY DATA
STABLITY ~ CONOITIONS TG AVOID
UNSTABRLE :
STABLE Lmzummﬂn,mm
_or slactric acca

CONDITIONS TO AVOID

HAZARDOUS
POLYMERIZATION
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Vi- HEALTH HAZARD DATA PMe 90S6 |

350 ppm 8 hour TWA. (29 CPR part 1910.1000)

OSHA PERMISSIBLE EXPOSURE LT

AGHHs 350 pm 8 hour TLV; 450 pms 15 =min STEL.
EFFECTS OF OVERIPOSURE

INHALATION: .
Major routs of expomre = low systanic toxicity; acute expomures in the 1000 pm rarge
caise narcosis. Oweragoeure caa caise dizziness, dnunkermess ad drowsiness,

- unconscioumnaess and even desth st extrem doses.

' SION ACT/ABSORPTION: _
] P%orm:dﬂnmzmu&nummh&m&m.

Absorption thraugh skin is not a significant route of exposure ~ mildly irritating
on contact.

NGESTION:
Unlikely route of expomze, ingestion of smll quntities is aot lkely to be toxic.

EYES:
Mild {rritation, but mo cormeal injury likely. Msy cause conimnctivitis.

EMERGENCY ANO FIRST AID PROCEDUAES
KYES AND SN
Remove contaminated clothing and flush exposed areas with wmter for 5 to 15 minutes.
INHALATION
Reove to fresh air. If breathing has stopped, aduinister respirztion or acypen 1f available.
INGESTION
Do ot induce vomiting. Call physictan and obtain madical attencion.

Vi - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN N CASE MATERIAL !S RELEASED OR SPLLED
Evacuate the area, ventilate, svoid treathing vapors, coatain spill. Clean up srea (wear
protective cloching) by mopping or with sbeorbent material, tramsfer to closed container.

WASTE DISPOSAL METHOO _ Recovered liquids may be serc to a licensed reclaimer or incineratad. Com
taninated abeorbent material mist be disposed of in a pemitted vaste management facility.
Consult federal, state or local dispoeal ast'orities for approved procedures.

Vil - SPECIAL PROTECTION INFORMATION

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT
RESMRATOAY  None required when used with adequate ventilation.

EYE Cheraical safety gopples. Contact lerses should not be worn.

SKIN Neoprene, viton, polyvinyl alechol costad gloves or equivalent.

OTHER Protect {ive headgear & spron vhen splashirg {s a problem.
VENTRATION RE

QUIREMENTS
Sufficient to maintain below PEL.

IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAXEN IN HANDLING ANO STORING  Avold contact with skin & svoid bresthing vapors. Pipe

vents autdoors. Store in cool, dry, ventilated ares. Vapors are heavier thun air ard will collect
in low aress.

OTHER PAECAUTIONS
Prevent moist air fram entering storage. % moking in pressence of vapors.
Contact with alumiram parts in a pressxrizable fluid system may cmwe violant veactiors.
‘_%_M_ngm_m&mm&mmm

April 1983 WG 1239
mu. mmmanMNMMMMbm The suggesied procedures are based nence
uuc-:amm wdmdunnammnmmmmwmwum mrmw?\

u A'?uu.m
MO WARRANTY, EXPRE! lnonmlcu MTNESS OA OTHERWISE 1S MADE. Yom 3279560
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SECTION | INDUSTRIAL HY~ e

TOLBER DIV/PYRAMID PLASTICS, INC. "(s01)_777-3251
"W, Sth §t.L Eopc. Ark. 71801 .
Warp and Syneny Toae Nomy
Petroleum Wax fC-562 MICCROWAX
TR — -
Not Hazardous
SECTION Il INGREDIENTS
Chamical Nome % We, CAS Regletry No. Iy
_Miphatic Hydrocarbon | 100 | All chemical substances | _ . .
Wax manufac d -562 |

Miccrowax by the Tolber

. Div. have been reported ,
for the chemical substanfes

. _ . | inventory pursuant to
Secs. 8 (a) and 8 (b) of

the Toxic substances Conkrol
- _ Act (Public Laws 94-469)

SECTION M PHYSICAL DATA

.
Melting Point (°F.) 1700F | Seecitic Graviy M0 1) - .85
v g T - 1 -
spor Presswre (mm. Mg ) - Volume (%) ——— v
Vapor Density 1Ak = 1) . m:eum .-.1) ... .NA
SolwbiNty in Water NA PH = ' NA

AvewenceendOde _ Dark Brown Solid. Petroleum odor
SECTION IV FIRE AND EXPLOSION HAZARD DATA

Fiash Point (Methed Used) 500°F lommable Limit el | __ Vel
Extinguishing Medie COy '
Specie! Firg Fighling Procedures NOA!

..... Unusws! Fire and Euplosion Harerde Nothe




Thiashold Limit Volue NA O .
Etfecta of Ovesespoowse " NA P A
: ad T ™ :
Emoigency and Flisi Ald Preceduees NA
Tosiciy inlermation NA
SEGYION Vi REACTIVITY DATA
Stabiity Unsiable Conditions te Aveld
Sisbe XX
incompalabilily {Materials 10 Avold) . >
MHazssgous Decomposition Products mw ﬂl
Hazsidous Mey Occus ' Canditions (o Avald
Polymetizaiion Wil Not Ocews XX . -
SECTION V! SPILL OR LEAK PROCEDURES 4 J

Steps 10 Be Tahen in Case Matesia! s Relsased or W Wipe up after cools

Waste Disposal Method  In accordancc with state, local and femgglggigpg

for aliphatic hzd;ggg;bm wax.

SECTION Vil SPECIAL PROTECTION INFORMATION

Respuatory Protection (Specily Type) N A.

Ventiiation 1 ocal Gxhaust Special
Proleclive Gioves llong Eye Proteciion N one_
Oines Proteciive Equipment None

SECTION IX SPECIAL PRECAUTIONS

Pracaulions 10 be lahen in Handling snd Sioring None

Olhet Pracautions
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i ‘| . g Yt U.S. DEPARTMENT OF LABOR Form Aoproved
- C Occupational Safety and Health Administration
177 MATERIAL SAFETY DATA SHEET REcever
1 | MAY 2 7 1980 |
N—_— Required under USDL Safety and Heaith Regulations for Ship Repairing,, ,
{ Shipbuilding, and Shipbreaking (28 CFR 1915, 1916, 1917)  'G. E. PARSONES
) SECTION |
MANUFACTURER'S NAME EMERGENCY TELEPHONE NO.
M. Argueso & Co., Inc. (914) 698-8500

ADORESS Vb T Waverly Avenue. Mamaroneck. N.Y. 10543

e N aFocar bon et 1ta Vasking Wax 361-C
i L FAMIL ;
Wax :

[w L6
SECTION Il - HAZARDOUS INGREDIENTS

PAINTS, PRESERVATIVES, & SOLVENTS | % (&i\;! ALLOYS AND METALLIC COATINGS x| S,
PIGMENTS " | mASE METAL
CATALYST ALLOYS
VEMICLE METALLIC COATINGS
SOLVENTS g‘g’;‘&'ﬁﬂﬁé OR CORE FLUX
ADDITIVES OTHERS
OTHERS

HAZARDOUS MIXTURES OF OTHER LIOUIDS, SOLIDS, OR GASES % (m)
L
Telecow 5/22/80 wot \r\n.\g%ngd
SECTION Il - PHYSICAL DATA

BOILING POINT (°F.) Above =~ |700°F. | SPECIFICGRAVITY (H;01) 0.927
VAPOR PRESSURE (mm Hj.) el ey TILe
VAPOR DENSITY (AIR®1) ‘EVAPORATION '":1;)‘
SOLUBILITY IN WATER M—gm -
APPEARANCE AND ODOR s_oﬂ_d material, No odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA _
FLASH POINT MDY Coc . ASTM D-92 FLAMMABLE LIMITS Ll Vel

EXTINGUISHING DIA

ater, CO7, Foam, and Dry Chemical

SPECIAL FIRE Fli&l;lr;dg PROCEDURES

UNUSUAL FIRE AND EXPLOSION HAZARDS a

PAGE (1) (Continued on rverse side) ~ COPY TO LOC AFo|aORgA 20
MY 25°82 1746
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RO SECTION V - HEALTH HAZARD DATA “q‘,: ..
| ——— " 1G. E. PARSONS

\ A

. EMERGENCY ™A Durn from moiten wax should be treated as a thermal burn

SECTION VI - REACTIVITY DATA

CONDITIONS TO AVOID

STABILITY UNSTABLE No

STABLE
INCOMPATABILITY (Mareralt (o avoid)

Yes

HAZARDOUS DECOMPOSITION PRODUCTS

CONDITIONS TO AVOID
MAY OCCUR
POLYMER ZATION
. WILL NOT OCCUR X
SECTION VIiI - SPILL OR LEAK PROCEDURES . . |

STEPS TO BE ;_LEN IN CASE MATERIAL IS RELEASED OR SPILLED
"Sweep or scrape up material

WASTE DISPOSAL METHO
ﬁurn fn approved incinerator or an open pit. (controlled)

SECTION VIl - SPECIAL PROTECTION INFORMATION

" RESFIRATORY PROTECTION (Specify fype)

None required

LOCAL EXHAUST SPECIAL
VENTILATION Ad N
equate one
MECHANICAL (General) OTHER
PROTECTIVE GLOVES EYE PROTECTION

d Nothing special

OTHER PROTECTIVE EQUIPMENT

SECTION I1X - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

OTHER PRECAUTIONS

4

C paGE 2 ' COPY 7O LOcAL | Afrosiaz

MAY 2582 1746
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U.S. DEPARTMENT OF LABOR prtforaprir YO
Occupstional Sefety and Hesith Administration

SECTION| )

MANUFACTURER'S NAME :
201-433-4512

EMERGENCY TELEPHONE NOD.

Frank B. Ross Co., Inc.

|_£_Ash Street. Jarsey City, N.J. 07304 Faor e
CHEMICAL NAME AND o : lﬁ W‘m

ADDRESS [Number, Street. City, Stete, end ilm)

MATERIAL SAFETY DATA SHEET receiv.f

Required under USDL Sefety snd Hesith Regulstions for Ship Repairing, ~ MAY 2 9 1989 °
Shipbuilding. and Shipbreaking (29 CFR 1915, 1916, 1917)
L NS

I T : L LU ’PM—quS\ b\ - QSO"\
SECTION Il - HAZARDOUS INGREDIENTS
PAINTS. PRESEAVATIVES, L BOLVENTS .| % Mo ALLOYS AND METALLIC COATINGS L I [&
sIGMENTS BASE METAL
CATALYSY ALLOYS
| vemers . METALLIC COATINGS

SOLVENTS ~ w57:3 Of CORE FLUX

ADDITIVES OTHERS

oTrens ¢

MAZARDOUS MIXTURES OF OTHER LIOUIDS, SOLIDS, OR GASES - % | he
Non Hazardous
ot \vm.\gseua.'\'ul poc D, Q;lgar\e.c_.; Telecow /2280
SECTION il - PHYSICAL DATA ¢

e roinT o Melting Point 165/175CF| SPECIFIC GRAVITY tr;0¢1) 0.930

VAPOR PRESSURE (mm Hg.) -~ —— :f,'fgc,;’“‘é‘::"‘""‘ .

VAPOR DENSITY (AIR®1) S | $vAronraTion RATE

SOLUBILITY IN WATER molubh

APPEARANCE AND ODOR Black Solid

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
PLAMMASLE LIMITS el st

PLASNM Wd“'ﬂ“ M) O c

EXTINGUISHING MtDIA
Foam no water

SPECIAL FIRE FIGHTING PROCEDURES

UNUSUAL FIRE AND EXPLOSION MAZARDS

CQOPY 10 LOC AL}

PAGE (1) (Continued on reverss “..Mﬁr €2 8¢ 1 7 o 0SHA-20
Rov. May 72
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- [INCOUPARRBILITY [Haloriohi 1o vold] .

SECTION V . HEALTH HAZARD DA . .

THRESHOLD L'MIT VALUE

@Mcﬂsgl

EFFEEYS OF OVEREXPOSURE

EMERGENCY AND FIRST AID PRAOCEDURES
Non Hagzardous

SECTION VI - PEACTIVITY DATA

STABILITY UNSTABLE CONDITIONS TO AVOID

STABLE

HAZARDOUS DECOMPOSITION PACDUCTS . Non Has

CONDITIONS TO AVOID
MAY OCCUR
HAZAROOUS
POLYMERIZATION

witlL NOT OCCUR

SECTION Vil - SPILL OR LEAK PROCEDURES

STEPS TO OF TAKEN IN CASE MATERIAL IS RELEASED OR smu.tﬁ

¢ -

Non Hazardous ‘

————

1746

WASTE OISPOSAL WMETHOD .
SECTION Vit - SPECIAL PROTECTION INFORMATION
[ RESFIRATORY PROTECTION [Specify types Py
VENTILATION COCAL EXRAULY SPLCIAL
' MECHANICAL (Generel) ) OTHER
PROTECTIVE GLOVES €VE PROTECTION
[OTHER PROTECTIVE EQUIPMENT
~Non_Hazardous
SECTION IX - SPECIAL PRECAUTIONS
" PRECAUTIONS TO BE TAKEN i HANDLING AND STORING
T
OTHER PRECAUTIONS Non Haz
)
PAGE (2) : CTPY 7O LOCAL LAN, Form OSHA-20
8PP0 9.000 . . Rev. May 72
My 25°82
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Etandards
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SECTION |

‘ G E . paAp
. Wn{:rwa s um MERGENCY JELEPHONE NO, =~
-] 1 Crl CPope . Cocmcae Lo 2,3) Go2eo 5727
ouss -bn. weet, City, S:ate, and ZIP odc) N
Sras Ll—t L P r e Mgl FLES
CAL NAME AND SYNOHIVNIS ” TRADE NAME AND SYNONYMS
; 238 < 4¢Z&LJ £2,EC 800t Bx  C o5l e
THEMICAL FAMILY FORMULA
= CUM et/Ax MeTr A _HO28 2D MATELIAL
RS - - "‘ ] ng:".'ﬂf,'ﬂ‘;'_i LS Y'Y . .--l-"\!.-.. . . N .o o .
~~" . . MR I DT e Jotainig e . i
PAINTS, PRESERVATIVES, & SOLVENTS s | Jt ALLOYS AND METALLIC COATIIGS x| TV i
o 4 {Units) {Units) ¢
P I0MENTS BASE METAL .
CATALYS A/ ALLOvs |
VEWICLE 0 METALLIC COATINGS  * V |
- J;/ —Qf’
SOLVENTS FILLER METAL >
< #LUS COATING DR COPE FLUX /<~‘ ‘
ADOISIVES OTHEKS l
OTHEAS i
. . . TLY ¢
- ¢ HAZARDOUS MIXTURES OF OTIIZR LIQUIDS, SOLIDS, OR GASES % | (Unirs)
. B ]
y ODpf eSS . _/""&Sr'ELE_E‘SE/ ALOAN - T o o '
Copep A2 FpA > ¢/ ¢ =0 {
h!!i \\doacua“'d ‘
: ' i
R TOURNAC - —e e~ - .
E -— A ooy s h
R S L
o | P“ INT CF.) "~ SPECIFIC GRAVIY (M o."n . B N
ma Nt 0, / 7(; /:- ECIFIC GRAVIYY My . ‘)r‘(- Q
VAPOR PASSSURL (nm M3, PLRCENT VOLATILE — i
lJ BY VOLUME (%)
VAPOR DENSITY 1418 1) EVAPOAATION RATE {
t =1 -— 1
SOLUBILIT IN WATEA A /j: l
ARAN .
JLuTI I Lfruty . OO Kiess i
MRS - .. » ., . - - . L] . - ‘
* e Mrrgyres may «o - AL Wity PR s e s .. ‘... i
. o e b, , ! .. AP =S L ' j’. [ IR :;:
PLASH POTST (Mwwnoa vasal o " FLasaasce Cauts A Y ool 1|
wrept [ ’ ) !
L EXTINGLIENILG L.LDIA | i
[]
SPECIAL FIng FICAT.NG PAGIEDL Wi S l |
3 Llp 1o |
A vy | i
, v
4. . - .~y .
L1 UNUSUAL FIRE ARD £9L0SIC Hala3D3 P are . ;
“u N R
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SPFECTS OF OVIRIXPOSLML

- 4.5 HAZARDOUS DEC QIPOSITION PAODUCTS
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UNSTASLE CO"OI“ONS T0 AVOID ‘

sTacLE . L

HCOMPATAMLITY (Neterials to eveid)

- . )

s MAY OCCUA ALl ELS,

CONOITIONS 1O AVOID

Y. Hr?" {1/

WiLL NOT OCCUR
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WASTE OBPOSAL METHOD * '

|

. . N

.t et . e e mees e . ew® e we © e eesmr s w e et meml o . mie wes ..t

Z % lkuom PROTECTION {Specify type)

= I. PROTECTIVE GLOVES
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o Pme FSI
'PENNWALT CCRPORATIC. MSDS Pl JUCT CODE: Qs5QSs7. 2
DATE: 12/28/88 PAGZ: 1

ll‘.b“v
MATERIAL SAFETY DATA SHEET
JAN Ly
PENNWALT CORPORATION EMERGENCY PHONE NUMBERY - Y i
METAL PREP DEPARTMENT BUSINESS HRS: 215-3483128
2375 STATE ROAD OTHER HOURS : Naing,
CORNWELLS HEIGHTS, FA. 19020 CHEMTREC : 300-424~9300

de e e ¢ Y Je Je Je Y Je e Je ve v g 2 e e vk v 2 e e Je e v g dr o e U e o e e e o e de de e S I 9 e d e de ol e o ok o de dle e ok S e ol dk A e e d Je de I e e e e e de e e e e ok

: PRODUCT IDENTIFICATION
PRODUCT NAME: CAS NO.: NA-MIXTURE
CLEANER K7
SYNONYMS:
ALKALINE CLEANER
CHEMICAL NAME:
NA-MIXTURE
MOLECULAR FORMULA:
NA-MIXTURE
CHEMICAL FAMILY: STRONG ALKALI
90 e ot 3 e e e e e e e e e sk ok ok o o ol e e ok A e e e o e e o e o e T T o 3 o o o T o ok o T o ok ok o o e ke T ok e e o o e ok e e o

INGREDIENTS --=--HAZARD CLASSIFICATIONS
COMPONENTS-HAZARDOUS CAS NO. % COMMENTS

SODIUM METASILICATE 06834~-92~0 TWA 10 mg/M3
(NUISANCE DUST)
LD50 1280 mg/kg
(ORAL-RAT)
SODIUM HYDROXIDE 01310-73-2 80.0 TWA 2 mg/kg (C)
PEL 2 mg/M3.-
EPA has classified
aqueous solutions of this
material as a SARA 313

reportable chemical.
b 2222222 R iRl i 222 a2 222 2 2 il sti il 2 22X R 2 R R R Y 2N

SHIPPING INFORMATION
CAUSTIC SODA, DRY, MIXTURE; CORROSIVE MATERIAL:; UN 1823

Fdede o Jo e e e Je Je Yo du S deJede e I g R e e e ke e de e e e ol e e e o T e ol e e e e e e Je de e e e de die e e e e Je v Je Je e Je e de Je e Je e e Yo Je de de e ve e

PHYSICAL PROPERTIES

BOILING POINT/RANGE: MELTING POINT: ‘ FREEZING POINT:

Na NE NA

MOLECULAR WEIGHT: SPECIFIC GRAVITY(H20=1): VAPOR PRESSURE (MM HG):
NA-MIXTURE NA Na

VAPOR DENSITY(AIR=1): SQLUBILITY IN H20: % VOLATILES BY VOLUME:
NA SOLUBLE NA

APPEARANCE AND ODOR:
WHITE, FREE-FLOWING GRANULES

PH (5 % soln) - >12.0

e e e Je e sl s e I de e e de o v e e e o o e o ol e e e ok ol o T o ol S ofe T e o o T A o T A e % o e e ok e 9 3 R T e % e T e T S e v J Yo e e T T e T v e e e o e Ye e o

FIRE AND EXPLOSION DATA

FLASH POINT: FLAMMABLE LIMITS: AUTOIGNITION TEMP.:
NA LOWER: NA UPPER: NA NA
NA - NOT APPLICABLE NE - NOT ESTABLISHED

(R) = INDICATES REGISTERED TRADEMARK OF PENNWALT CORPORATION



e, e N e e "
il [Tt Seele s T

e

'PENNWAL.L URyORATIO! MSDs

PINCINS D

050s87. 2
12/28/88 PAGE: 2

PR IJCT CODE:
DATE:

EXTINGUISHING MEDIA:
WATER- WATER-
SPRAY FOG

SPECIAL FIRE FIGHTING PROCEDURES:
Wear Self Contained Breathing Apparatus.
with watar.

Cool fire exposed containers

UNUSUAL FIRE AND EXPLOSION HAZARDS:

NA

P Y X222 r2 XX 2222222222 2 22222222 R R X2 Rl a2 Xl 222 i 22 2 X222 2 R 22X 2 X Y ]

REACTIVITY DATA

STABILITY: CONDITIONS CONTRIBUTING TO INSTABILITY: NA
STABLE
Hazard Rating (NFPA 704M): EXTREME 4 HIGH 3 MODERATE 2
SLIGHT 1 LEAST O
HEALTH (BLUE) 3
FLAMMABILITY (RED) 0
REACTIVITY . (YELLOW) O
INCOCMPATIBILITY-AVQID CONTACT WITH:
STRONG
ACIDS
HAZARDOUS DECOMPCOSITION THERMAL AND OTHER: NA

CONDITIONS TOC AVOID:

This procduct liberates a great deal of heat when added to water. To ,
avoid rapid temperature rise, violent spattering or explosive eruptions,

*ALWAYS* ADD PRODUCT TO WATER.

*NEVER* ADD WATER TO PRODUCT.

THE FOLLOWING MIXING PROCEDURE SHOULD BE USED:
1. Heat water to 80 - 100 DEG F before adding product.
2. Add small amounts of product slowly and evenly while constantly
mixing solution. Never increase concentration of product in
solution by more than five percent with any single addition. Water
temperature should not exceed 160 DEG F during addition..
7 o Jo e o Je v o 3 o 3 e e o Je Je Je e e T A v e e de e e o A ok e o e o T e e e e T T T T o e T o S o T e YR e T o e o T e T e o e Y Y O de e e T vie e s e vk e ok

TOXICITY
ROUTE ANIMAL
ORAL ACUTE - SODIUM HYDROXIDE LDSO-
DERMAL ACUTE - SODIUM HYDROXIDE LDSQO-

DATA
340 mg/kg (ORAL-RAT)
1350 mg/kg (ORAL-RAT)

TOXIC EFFECTS

EYE EFFECTS: CORROSIVE

Causes rapid tissue destruction, permanent damage and possible

blindness.

SXIN EFFECTS:

NA
(R)

CORRCSIVE
= NOT APPLICABLE

NE - NOT ESTABLISHED _
= INDICATES REGISTERED TRADEMARK OF PENNWALT CORPORATION
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-PENNWALT CORPORATIC.. MSDs Ph.OUCT CODE: 05057. 2
DATE: 12/28/88 PAGE: 3

Solids or dust will cause skin irritation. Prolonged exposure will
cause irreversible scarring.

OTHER TOXIC EFFECTS:

This product doces not contain any components listed by IARC, NTP or
QSHA as carcinogens.

TARGET ORGAN TOXIN:

Ingaestion may causae severa burns of the mouth and throat. Prolonged
exposure to skin will cause irreversible scarring.
Dust inhalation can cause burns to the muccus membranes.

TOXICITY COMMENTS:

Individuals with breathing difficulty may find exposure to this product
increasaes that difficulty. Such individuals should pay special attention
to the recommended exposure limits for hazardous ingredients.

HEALTH HAZARD INFORMATION

PERMISSIBLE EXPOSURE LIMITS

Since this product is a mixture, there is no exposure limit established
for it. Hazardous components and their associated permissible exposure
limits are listed in the section titled 'INGREDIENTS==~=--~HAZARD
CLASSIFICATIONS'.

Je e v e e Ju v e 0 e e de e e de e Je b e e W e e e de T T Yo 7t e e e e e NI e o e de i e Yo Y0 e e e N U Y e o e e e e e W e Y de e e e e e o e dr Jr e Y de e

EMERGENCY FIRST AID

INGESTION

DC NOT GIVE PLENTY GET MEDICAL

INDUCE VOMITING OF WATER ATTENTION
DO NOT INDUCE VOMITING. GIVE PLENTY OF WATER OR MILX. NEVER GIVE
ANYTHING BY MOUTH TO AN UNCONSCIQUS PERSON. GET IMMEDIATE MEDICAL
ATTENTION.
NOTE TO PHYSICIAN: PROBABLE MUCOSAL DAMAGE MAY CONTRAINDICATE THE USE
OF GASTRIC LAVAGE. MEASURES AGAINST CIRCULATORY SHOCK, RESPIRATORY
DEPRESSION AND CONVULSION MAY BE NEEDED

DERMAL :
WASH WITH SOAP GET MEDICAL CONTAMINATED CONTAMINATED
AND WATER ATTENTION  CLOTHING SHOES - DESTROY
REMOVE & LAUNDER
" EYE CONTACT

FLUSH WITH PLENTY OF WATER FOR GET MEDICAL

AT LEAST 15 MINUTES ATTENTION
IMMEDIATELY AND CONSTANTLY FLUSH EYES (HOLDING EYELIDS OPEN) WITH PLENTY
OF WATER FOR AT LEAST 15 MINUTES OR UNTIL MEDICAL TREATMENT IS
RECEIVED. WHILE FLUSHING, REMOVE CONTAMINATED CLOTHING AND SHOES AND
DESTROY. GET EMERGENCY MEDICAL ATTENTION

NA
(R) = INDICATES REGISTERED TRADEMARK OF PENNWALT CORPORATION

= NOT APPLICABLE NE = NOT ESTABLISHED
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-PENNWALT CORPORATIO. MSDS PR JCT CODE: 050%57. 2
: DATE: 12/28/88 PAGE: 4

-NHALATION
REMOVE TO IT NOT BREATHING
FRESH AIR GIVE ARTIFICIAL
RESPIRATION

e % dr % % o e 7 e 7o S Tt o ok e e g v de o o e o I o o T e e S Y e o gk e o o de e v e d e e o i o v ke e e Y e e T o A o T Y Je Jb e o v Y de Je S Je e o de de Je e ok e v

SPECIAL PROTECTION INFORMATION

JENTILATION REQUIREMENTS:
LOCAL EXHAUST USE WITH ADEQUATE
VENTILATION
Maintain ventilation sufficient to reduce the level of hazardous
ingredient(s) below the stated concentration level(s).

EYE: FACE SHIELD GOGGLES ' . .
Contact lenses should NEVER be worn when working with this or any
chemical.

HAND (GLOVE TYPE): ANY NON-PERMEABLE TO PRODUCT

RESPIRATOR TYPE: CARTRIDGE
FILTERS DUST

Respiratory protection should be worn if the level of airborne
contamination exceeds the level(s) listed above. Air quality should
always be improved first by engineering solutions (such as better
ventilation), and then by using respiratory protaction if the
engineering solution is unsuccessful.

OTHER PROTECTIVE EQUIPMENT:

RUBBER BQOTS APRON

AR A RARNR N RN AR R IR d A A e W e e e ot o S e o Yoo A e e o o o o ol e o e ok ok e e o e o ok e o ok e e o o ok ok e e e Tk
SPECIAL HANDLING AND STORAGE CONDITIONS

WASH THOROUGHLY DO NQOT GET IN EYES, DO NOT BREATHE
AFTER HANDLING ON SKIN OR CLOTHING DUST,VAPOR,MIST,GAS

KEEP? CONTAINER
CLCSED

e e fe e e e e e i e o o o e e e g o o o e ek e e e o 0 e T o T o o e o e e e o e e e e e e e e e e e de e e e e e e e e e e
SPILL MANAGEMENT

FLUSH WITH SWEEP OR SCOOP
WATER UP AND REMOVE

Flush residue,with water,to chemical waste treatment.
**ii**********i*i****t****‘!t*i**************************************************
DISPOSAL PROCEDURES

Dissclve slowly in water. Carefully neutralize with dilute acid and
flush to chemical waste drain.

CONSULT FEDERAL, STATE, OR LOCAL AUTHCRITIES FOR PROPER DISPOSAL PROCEDURES

NA - NOT APPLICABLE NE - NOT ESTABLISHED
(R} = INDICATES REGISTERED TRADEMARK OF PENNWALT CORPORATICN
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+PENNWALT CORPORATIOMN MSDsS PR. JCT é;DE: Q50857. 2
‘ DATE: 12/28/88 PAGE: S
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MSDS PREPARED BY H.D.McLaughlin Jr.

i e dp 3 e o P e e v ol o J o e o v T S o o P e o A T o e 2 O e T A e o e o o e o o i o e 9 ol Y Y i e o o e i e T J e 9 T Y e Y Jb e o e Y e T e e e de e de Y Yo

THE ABOVE INFORMAION IS ACCURATE TO THE BEST OF OUR KNCOWLEDGE. HOWEVER,
SINCE DATA, SAFETY STANDARDS, AND GOVERNMENT REGULATIONS ARE SUBJECT TO
CHANGE AND THE CONDITIONS OF HANDLING AND USE, OR MISUSE ARE BEYOND OUR
CONTROL, PENNWALT MAKES NO WARRANTY, EITHER EXPRESS OR IMPLIED, WITH
RESPECT TO THE COMPLETENESS QR CONTINUING ACCURACY OF THE INFORMATION
CONTAINED HEREIN AND DISCLAIMS ALL LIABILITY FOR RELIANCE THEREON. USER
SHOULD SATISFY HIMSELF THAT HE HAS ALL CURRENT DATA RELEVANT TO HIS
PARTICULAR USE.

NA - NOT APPLICABLE NE - NOT ESTABLISHED
(R) - INDICATES REGISTERED TRADEMARK OF PENNWALT CORPORATION
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S : ' SECTION 1i HAZARDOUS INGREDIENTS
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R 2 e
"4 | eavaLvst NA | attovs NA
;' P " VEHICLE NAj METALLIC COATINGS NA
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# ¢ | ormers
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SECTION V - HEALTH HAZARD DATA

"I geath, Dust Inhalatlon may damage résplratory tract.

TRRESHOLD LmiT VALUE Value Tor sodlum Rydroxide 1s 2 mg/MN3 (ACGLHE=I970) ]
? '

O eIrs danace Lo Syed! TAYeStion AT11 GaRBEe tissues eni PAR VaQEE "
ea us

e rartance. Sny  Plusn BT th 1B Ee Su8hnts 58 A5LEr G LoPl BT

hours. Eyess Irrigate immediately with coplous amounts Ol Water Ior|

ngested or innaled

~a% Tepst, 15 mIn"_Iﬁ“ésfioﬁi”“DgTﬁK‘IﬁrgE“%m6ﬂnts_tf‘water'tvﬂ&ftﬂft‘
%ne §g§¥icalé Get pgysiclan's reatment at once for eye skin. burns.
an ‘ .

L. SECTION VI - REACTIVITY DATA

STABILITY CONDITIONS TO AVOID

UNSTABLE

]

STABLE

'ch orinated hydrocarbons su

. . x .
- - ————T———mm
INCOMPATABILITY (Materials to avoid) Iumfggm N sz %gg éhfjd {.1 se 8’1;%?1& cnem :

c
ne,

HAZARDOUS DECOMPOSITION PRODUCTS NA

CONDITIONS TO AVOID

HAZARDOUS MAY OCCUR

POLYMERIZATION
. WILL NOT OCCUR X

-

SECTION VIi - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN (N CASE MATERIAL IS RELEASED OR SPILLED Sweep up carefully and Tremove,

Dissolve and flush away remainder., Dilute acid, preferably acetic“

eyt

acld, may be used to neutralize Imal caustic traces,

[ soIution dIissolve In w%ter, cool geutralize carerully with dilute

WASTE DISPOSAL METHOO  Tf 44{sposal regulations permit discharge of neutral

acld such as acetls, hen flush to sewer with lots of water, Dis~

posal by a contractor may otherwise be needed,

SECTION VIt - SPECIAL PROTECTION INFORMATION

“SMATO“.PROTECT'ON Specily ivpe] Filter or dust type respirators.

VENTILATION LOCAL EXHAUST [SPECTAL

I MECHANICAL [1;eqcral) . OTHER Sa!ECy SHOWers 1n
&% venéifaiion 1s essential WOork areal,

PROTECTIVE GLOVES CVYE PROTECTION
. Rubber, neoprrene or vinyl l Chemical Safety Goggles

OTHER PROTECTIVE EQUIPMENT T sh a ard hat Hbe boots or .
hoe s ggdﬂigbge: glo%gfn;ké21n§éeg§£zyh%osﬁzg%en rg% £°§Sﬁta8€ s or.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO TN TN (AP IEG 2, TGl o~ T T T
S TOBE TAKERN IN HANRUING A0l TUINS Do not mix with hot water,

AGd 2 cleaner sIowlz and carefully fo cold water Witk stirring, as

meat ic evolved, Eent ic elso _evolved in reulralizine,
QYHER PRECAUTIONS .
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HH CLEANER 200 PWA - 0| Nawme- mq cahaJ

HH Cleaner 200 PWA is an extra heavy duty anodic alkaline electrocleaner
f-r steel, copper and copper plated steel.

HH Cleaner 200 PWA has been formulated so that it may also serve as a
soak electrocleaner in shops and plants where the cycle is limited to a
few steps.

HH Cleaner 200 PWA may serve as a general purpose soak electrocleaner

for the removal of such soils as: stamping oils, water soluble fabrication
compounds, peclishing and grinding compounds and cutting and drawing
lubricants.

Furthermore, because of its unique formulation, HH Cleaner 200 PWA
should be considered for applications where smutted steel is encountered.

The advantages of HH Cleaner 200 PWA are:

High Conductivity.

Free rinsing - will perform equally well in hard water areas.
Non dusting - free flowing powder.

May serve as soak-electrocleaner.

& wN=
¢ e § o

Operating Conditions

Concentrations: 8 to 32 oz/gal. (60 to 240 gms/1)
Temperatures: 140° - 205° F. (60° - 91° c.)

Current Densities: 60 to 100 amps/ft2 (6 to 10 amps/dmz)
Equipment: Mild“steel tanks, anodes and coils.
Ventilation: Required when used as an electrocleaner.
Control

Titration Procedure

w

3

factor (oz/gal.) O.
2.4¢6

i &8

factor {(gme/1)
Use 10 ml sample, N/2 HCL, 3 drops phenolphthalein indicator.
|
***** —Concentration 200 PWA =mls 1/2 HCL x factor

(OVER)
THE HUBBARD-HALL CHEMICAL CO. - WATERBURY. CONN. 06720

OTHER LOCATIONS: INMAN. S.C. AND LINCOLN. R.I.

e e PR . B - -




COPY TO LOCAL IAM. |
MY 1882 1740 e oy

HH CLEANER 200 PWA CONTINUED -2-

Test Kit Procedure - {Kocour test kit)

factor (oz/gal.) 0.42
factor (gms/1) 3.16
Conc. 200 PWA = drops N-94 solution x factor

Waste Disposal

Neutralize solutions of cleaner 200 PWA to a pH between 6 to 8 with a
mineral acid. Use caution when adding the acid since neutralization
generates heat. Discharge the neutralized solution to a sewer or settling

lagoon.

In order to be completely informed on the latest disposal regulations for
your area, please contact the local authorities.

Caution

HH Cleaner 200 PWA is a highly alkaline product, thus should be handled
accordingly. Avoid skin and eye contact. Wear protective clothing, gloves
and goggles.  Flush exposed areas immediately with clean cold water.

In case of injury contact a doctor immediately.

Standard packages - 400# drum

Warranty:

This product is guaranteed as to quality upon shipment from our plant.

If the recommendations are followed, desired results will be obtained.
Since the use of our products is beyond our control, no guarantee expressed
or implied is made as to the effects of such use, or the results to be
obtained,

Replaces sheet dated 11/10/76 5/22/78
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ADORESS: Pennwait Corporation

x..mom mo~z<em U 900 First Avenue

FORAM 4040 (Rev. 8-81)

PRODUCT
JDENTIFICATION

King of Prussia, PA 19406
Bennwait Coas NOj|

K=7 g>< &w\ ﬂgwou. Emargency Phone Numbosr(s)

Pennwait Proguct Name

Chemicat Name ang Molecular Formuia ] susiness: (215) 337-6634
RECEIVED ;_Owb;"mq,\ Other:
DLETOWN =
C._.mw.v.:. MAY 2 7 1986 cAS R See below
$ynonyms w—— Chemical Family

Strong Alkali

MATERIALS OR COMPONENTS ) % wiw HAZARD DATA (TLV, LD50, LC30, etc.)
aq m Sodium Hydroxide (1310-73-2) <80.0|TWA 2 mg/m” (C)
Qi
8xs 7
g a Sodium Silicate (6834-92-0) <£20.0({TWA 10 mg/m’ (nuisance particulate)
N &
<O
Tz
o8
£
W & Caustic Soda, Dry, Mixture; Corrosive Material; UN 1823
&g .
Boiing Point; Range Meiting Point Teezing POIN
- °c NA o ND °C °F NA °C °F Mixture
.A._ W I"specific Gravity (Hz0=1) Vapor Pressure (Mm Hg) Vaoor Density (Alr=1)
- NA @ / °c NA_ @ °C °F NA
¢ & [Seiusiity in Hz0 % Voltiies by Volume Evavoration Rate A :
£2| soluble NA NA Jemersr  [Jwater=a Sutyiscetste
& “ASoearance snd Odor Other -
White free flowing granules
< Fiasn Point None Test Method | Flammabie LImits NA - Autoignition ._..Boo«mmw-o\n.-o n..!:—
e °c °F Lower % uoeer % °c °F
m M EXTINGUISHING MEDIA
<3 My - win oo, Sremicn o o
& 3 [SPECTAUFIAE FiGHTING PROCECURES
P Do not enter Aliow tire water may Do not use NA
O Builaing to u:-P csuse frothing water
ﬂ UNUSUAL FIRE AND EXPLOSION HAZARDS
W-ﬁ-n-!o!o: _uh.nw._w_ncn D Contamination D Temperaturs .Ounoﬂonq.:sr RA
| STABILITY CONDITIONS CONTRIBUTING TO INSTABILITY
m E Stavte D Unstadie e sition 3 tion D Sotymerizstion D Contamination
N -1 INCOMPATIBILITY - Avoid contact with
W Strong Strong Strong Other
acias slicalis oxigizers {specity):
S IRATAROOUS GECOMPOITTION PROGUCTS - THERMAL AND STHER i)
m Thermal - Oxides of Carbon
M CONDITIONS TO AVOID
(] st e [ seara i e
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED B
. Keep Upwing,
Srush with povgrerd i jand D Neutratize w“noa.lo.."h.nooﬂro -nvc-.nnoch.c enciosea "“o-ﬂq.._... seread
4
Cx Otisesect Ownetwn Flush to chemical waste treatment
m % [WASTE OISPOSAL METHOO - Consult federal, state, or locsl euthorities for proper dRDCm] Procecurss.
"

8_‘4_ZCMDOZ v
REVERSE SIDE

NA = Not Applicadle.



Before using product, reaa and follow Cirections and precautions on product label and bulletins.

Orsi {asutey
NE - PmC 12s6 -1
Dermail (acuts)
NE
ve . inhaiation (acute)
NE NE
- Ccnronic. Subcnronic, ete.
S NE
5
b
PERMISSIBLE EXPOSURE LIMIT (Soectly it "|’LLV A or Ceiting {c)) Other:
1.1 aceiH 19__ OSHA 19_ _ |
= MRITATION
o M ] Skin Severs H Moderate
i i NA Eye Sovere Moderate [ mita ctransienty
<] ; FCORROSIVITY o ‘ & nes. (OOT) [ 24 ws. (cpsc
".t o Eye May Cauwe Blingness
gf % [SEnsITIZATION INHALATION EFFECTS
3 'E Dsuln NA D Retoiratory D Alergen Narcotke  NA D Cvanosis D Asphyxiant
‘5. s 'LUNG EFFECTS (Soscityl:
=10 NA
21 termeneean -
: Repes . ther
5 . kin o:::'g'mla g {Specity): NA
; .. §INGESTION Do NOT
3 Inguce induce Glve plenty Get megical D otner
E vomiting vormnaing of water attention (soecity)s
- DERMAL
< E Flush with s0ap Get medical Satntminatea Contaminated - D Otner
ol and water attsntion remove & (sunder hoes - oenIoY (specity):
+ I ¥TVE CONTACT
i ot '
§ 1R Byt o il (X Stemion [X %), Hold eyelids open while flushing
. iNHALATIaC 1f not Dresthing,
o o Remove t0 give artiticia) Give Get meaicat Qther
i P fresh aw respiration oxygen attention {specity):
S S ——— =
. VENTILATION REQUIREMENTS = A/weys maintain exp ¢ below per exposure limits
R Contuit an incustrist Rygianist Use with sgequate Checx for air contaminant
“op or al haaitn specialist Local exhaust ventilation ana oxygen geticiency
S otner ufficient to maintain level below tho specificd
E g (spetity): hazardous ingredient concentration limit.
r_' = |eve Face MAND (GLOVE TYPE) Butvt D Polyvinyl Otner
° g shieta ruooer siconal (specity)s
1] Polyvinyl Naturat .
£ E O s X] aossies orioe  [X] meooreme  [X] NSNS nviene
"<‘ ; RESPIRATOR TYPL - Use only NIOSH approwed equipment
o= Seit. oolied Can or cartrig Fiiter . th
§ : contained D ::: ° . Dln or vapor »” @ tume, D a.c.c‘;'y)x
«* OTHER PROTECTIVE LOUIPMENT
A Dber Other
oot m Apron D(mcmm
© JPRECAUTIONARAY LABELING
e WasR (horoughiy - Q0 not get in syes, Do not bresthe Koep container Koeo away from Store in tignt!
o g atter n.u?a'r'n v :12 ::;:‘ or :::t. vapor, mat, D closed ::0.‘“ ::0':"'.:' ang u::u :en't:m‘n
< g Y “l.l.ngc'l':l::: ::-.e" Emoty container Use explosion -
T Oo net st pork : Other
g 3| Dewmamne [JEzEmaih [)eEait.. O o O &,
]
Cther nanaiing and storaqs conaitions
€| Minimin Contatt With*"this and all chemicals is recommended as a good general policy to
: follow.
eparea by Cate | Adaress prone T
Hugh D. McLaughlin, Jr. 10/8% 900 First Avenue, King of Prussia, PA 19404 (215) 337-6634
PLEASE ) a0 e e e e S T e TR ExPREss o
3 . e .
NOTE IMPLIED, WITH RESPECT TO THE COMPLETENESS OR CONTINUING ACCURACY OF THE ma?o:MArfONN CONTAINED HEREIN AND

DISCLAIMS ALL LIABILITY FOR NELIANCE THEREON. User $houtd satis!y Rimseif TRIT he Ras aif current cata retevant 10 is Darticular use

— - h—— - - = e e e -
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PENNWALT CORPORATION

MSDs PRC._LJCT CODE: 05057. 1

?/’VC /9256 DATE: 5/25/88 PAGE: 1

PENNWALT CORPORATION
METAL PREP DEPARTMENT
2375 STATE ROAD

CORNWELLS HEIGHTS, PA.
dedkRdeddededededdevedededdedeordedede o ode ks o de e de ok o ok o ok ok ok ok ol ok o e e e o ok ok ok o ok ok ok ok ok e e e ok ok ke e e e e o o o ok ok ok ok ok ok e ok e ok

PRODUCT NAME: CAS NO.
CLEANER K7

SYNONYMS:

ALKALINE CLEANER
CHEMICAL NAME:
NA-MIXTURE

MOLECULAR FORMULA:
NA-MIXTURE

CHEMICAL FAMILY: STRONG ALKALI
e e e e 9 s e ok ok s e e v ol e e e e sk o ok e e e e ok o e e ok ok o o ok ok ok e e o e ok e e v o ok ok e e o ok ok e o ok 3k e o ok ke e o ok ol e e o ok ok ko e e ok ke e e e ok

MATERIAL SAFETY DATA SHEET
EMERGENCY PHONE NUMBERS
BUSINESS HRS: 215-245-3128
OTHER HOURS:

19020 CHEMTREC: 800-424-9300

PRODUCT IDENTIFICATION
: NA-MIXTURE RECEIVED

JUN 13 1988

INDUSTRIAL HYGIENE

INGREDIENTS====- HAZARD CLASSIFICATIONS
COMPONENTS CAS NO. % COMMENTS
© SODIUM HYDROXIDE 01310-73-2 TWA 2 mg/Xg (C)
‘ PEL 2 mg/M3
SODIUM METASILICATE 06834-92-0 TWA 10 mg/M3

(NUISANCE DUST)
LD50 1280 mg/kg

-azard Rating (NFPA 704M)

(ORAL-RAT)
EXTREME 4 MODERATE 2
HIGH 3 SLIGHT 1
. LEAST 0
HEALTH (BLUE) 3

FLAMMABILITY (RED)
REACTIVITY (YELLOW) O

o

Se ¢ - Je-de e P de de e e de Jede Je de e do e de de Je Je e e v de d Fe de e o Je de de e Je e de Je v vk g e e e Je ke de de ke de Fe de K Je e de e de ok de de e e ok e Je ke gk de Kk de ok de e ke ok

CAUSTIC SODA,

SHIPPING INFORMATION

DRY, MIXTURE; CORROSIVE MATERIAL; UN 1823

********************************************************************************

PHYSICAL PROPERTIES

—
BOILING POINT/RANGE: MELTING POINT: FREEZING POINT: -
NA NE NA -
MOLECULAR WEIGHT: 'SPECIFIC GRAVITY(H20=1): VAPOR PRESSURE (MM HG)‘ e
NA-MIXTURE NA NA
VAPQR DENSITY(AIR=1): SOLUBILITY IN H20: % VOLATILES BY VOLUME:
NA SOLUBLE NA —
APPEARANCE AND ODOR: Q\
WHITE, FREE-FLOWING GRANULES ' KJ

Na
(R)

pH (5 % soln) - >12.0
*******************************************************************************A

= NOT APPLICABLE

INDICATES REGISTERED

NE = NOT ESTABLISHED
TRADEMARK OF PENNWALT CCRPCRATION



PENNWALT CORPORATION MSDS PRCLUCT CODE: 05057. 1
DATE: 5/25/88 PAGE: 2

. FIRE AND EXPLOSION DATA

FLASH POINT: FLAMMABLE LIMITS: AUTOIGNITION TEMP.:
NA LOWER: NA UPPER: NA NA

EXTINGUISHING MEDIA:

WATER- WATER-

SPRAY FOG

SPECIAL FIRE FIGHTING PROCEDURES'

Wear Self Contained Breathing Apparatus. Cool fire exposed containers
with water.

UNUSUAL FIRE AND EXPLOSION HAZARDS: NA
T N L 2 2 L S L L L L L T E L T Y Lt T L T 2R R A griprgrgragngegn

REACTIVITY DATA

STABILITY: CONDITIONS CONTRIBUTING TO INSTABILITY: NA
STABLE

INCOMPATIBILITY-AVOID CONTACT WITH:
STRONG
ACIDS

CONDITIONS TO AVOID:

N~
This product liberates a great deal of heat when added to water. To =
avoid rapid temperature rise, violent spattering or explosive eruptions, ~——
*ALWAYS* ADD PRODUCT TO WATER. *NEVER* ADD WATER TO PRODUCT. ( -

THE FOLLOWING MIXING PROCEDURE SHOULD BE USED:
1. Heat water to 80 - 100 DEG F before adding product.
2. Add small amounts of product slowly and evenly while constantly
mixing solution. Never increase concentration of product in
solution by more than five percent with any single addition. Water
temperature should not exceed 160 DEG F during addition.
(2222 X223 X224 2222222222222 22X X222 22 22X X2 X2 X R R 2 2 22 R X R X2l X X R X X R X X R RUY R RN R

TOXICITY

ROUTE ANIMAIL ’ DATA
ORAL ACUTE - SODIUM HYDROXIDE LD50- 340 mg/kg (ORAL-RAT)
DERMAL ACUTE - SODIUM HYDROXIDE LD50- 1350 mg/kg (ORAL-RAT)

TOXIC EFFECTS

Yl

EYE EFFECTS: CORROSIVE

Causes rapid tissue destruction, permanent damage and possible
blindness.

SKIN EFFECTS: CORROSIVE
Solids or dust will cause skin irritation. Prolonged exposure will
cause irreversible scarring.

NA - NOT APPLICABLE NE - NOT ESTABLISHED
(R) = INDICATES REGISTERED TRADEMARK OF PENMNNWALT CORPORATION



PENNWALT CORPORATION MSDS PROJJCT CODE: 05057. 1
DATE: 5/25/88 PAGE: 3

. OTHER TOXIC EFFECTS:
This product does not contain any components listed by IARC, NTP or
OSHA as carcinogens.
TARGET ORGAN TOXIN:
Ingestion may cause severe burns of the mouth and throat. Prolonged
exposure to skin will cause irreversible scarring.
Dust inhalation can cause burns to the mucous membranes.

TOXICITY COMMENTS: ) )
WARNING: This product contains a chemical known to the State of
California to cause birth defects or other reproductive harm.
o Je de 9 I Je Je Je de e e e de Je Je de Jo Ju de de e de K de de Je de dv de de de de de de e Je de de Je Je de Je de de de de Je de de de S de Je de de e Je de de Je de do de de de de de e e de e de ke do ke de de e de K

HEALTH HAZARD INFORMATION

PERMISSIBLE EXPOSURE LIMITS
Since this product is a mixture, there is no exposure limit established
for it. Hazardous components and their associated permissible exposure
limits are listed in the section titled 'INGREDIENTS~==-- HAZARD
CLASSIFICATIONS'.

EMERGENCY FIRST AID

INGESTION :
DO NOT GIVE PLENTY GET MEDICAL

INDUCE VOMITING OF WATER ATTENTION N
DO NOT INDUCE VOMITING. GIVE PLENTY OF WATER OR MILK. NEVER GIVE «%
ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. GET IMMEDIATE MEDICAL IS
ATTENTION. (‘
NOTE TO PHYSICIAN: PROBABLE MUCOSAL DAMAGE MAY CONTRAINDICATE THE USE

OF GASTRIC LAVAGE. MEASURES AGAINST CIRCULATORY SHOCK, RESPIRATORY

DEPRESSION AND CONVULSION MAY BE NEEDED

~RMAL
WASH WITH SOAP GET MEDICAL CONTAMINATED CONTAMINATED EL
AND WATER ATTENTION CLOTHING SHOES - DESTROY J
REMOVE & LAUNDER S

EYE CONTACT
FLUSH WITH PLENTY OF WATER FOR GET MEDICAL
AT LEAST 15 MINUTES ATTENTION
IMMEDIATELY AND CONSTANTLY FLUSH EYES (HOLDING EYELIDS OPEN) WITH PLENTY
OF WATER FOR AT LEAST 15 MINUTES OR UNTIL MEDICAL TREATMENT IS
RECEIVED. WHILE FLUSHING, REMOVE CONTAMINATED CLOTHING AND SHOES AND
DESTROY. GET EAERGENCY MEDICAL ATTENTION

REMOVE TO IF NOT BREATHING
FRESH AIR GIVE ARTIFICIAL
RESPIRATION
LR e L L L g g g e S s T

SPECIAL PROTECTION INFORMATION
VENTILATION REQUIREMENTS:
LOCAL EXHAUST USE WITH ADEQUATE
VENTILATION

NA - NOT APPLICABLE NE - NOT ESTABLISHED
(R} - INDICATES REGISTERED TRADEMARK OF PENNWALT CORPORATION



PENNWALT CORPORATION MSDS PROuUJCT CODE: 05057. 1
DATE: 5/25/88 PAGE: ¢

Maintain ventilation sufficient to reduce the level of hazardous
ingredient(s) below the stated concentration level(s).

LYE: FACE SHIELD GOGGLES _ . )
contact lenses should NEVER be worn when working with this or any
chemical.

RESPIRATOR TYPE: CARTRIDGE

FILTERS DUST )
Respiratory protection should be worn if the level of airborne
contamination exceeds the level(s) listed above. Air quality should
always be improved first by engineering solutions (such as better
ventilation), and then by using respiratory protection if the
engineering solution is unsuccessful.

OTHER PROTECTIVE EQUIPMENT:
RUBBER BOOTS APRON

Je de e e Je Je Je e Jo Je de de do e de v Je 3k de Je e Je de ok v Je do e dp e Je e e e ok e de ke e de de I e b o e e ok e e d db e Je d d de de Je e Je dk e de e ol Je de de o e dr de ke ek ok kK

SPECIAL HANDLING AND STORAGE CONDITIONS —
WASH THOROUGHLY DO NOT GET IN EYES, DO NOT BREATHE :E
AFTER HANDLING ON SKIN OR CLOTHING DUST,VAPOR,MIST,GAS (_
KEEP CONTAINER
CLOSED
———

chdedddededhddrdeddedededei i drdededrdededede ol dedededr ok ok oo dedede ke de g ok e ok e e ok e o o ok e e o ok ok ok o ok o ok ok e o ok ok o o o ok e ek
: SPILL MANAGEMENT

J
FLUSH WITH SWEEP OR SCOOP (T
WATER UP AND REMOVE

Flush residue,with water,to chemical waste treatment.
t 2 2222222222222 222 XXX R 222X R XXX X2 R R XXX YTY LT LI L LY R R R R R LR EF F X R T LR RRGE G R IR R PS

DISPOSAL PROCEDURES
Dissolve slowly in water. Carefully neutralize with dilute acid and
flush to chemical waste drain.

CONSULT FEDERAL, STATE, OR LOCAL AUTHORITIES FOR PROPER DISPOSAL PROCEDURES
R L T T L Y T e

MSDS PREPARED BY H.D.McLaughlin Jr.
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~THE ABOVE INFORMATION IS ACCURATE TO THE BEST OF OUR KNOWLEDGE. HOWEVER,

NCE DATA, SAFETY STANDARDS, AND GOVERNMENT REGULATIONS ARE SUBJECT TO
~1ANGE AND THE CONDITIONS OF HANDLING AND USE, OR MISUSE ARE BEYOND OUR
CONTROL, PENNWALT MAKES NO WARRANTY, EITHER EXPRESS OR IMPLIED, WITH
RESPECT TO THE COMPLETENESS OR CONTINUING ACCURACY OF THE INFORMATION
CONTAINED HEREIN AND DISCLAIMS ALL LIABILITY FOR RELIANCE THEREON. USER

SHOULD SATISFY HIMSELF THAT HE HAS ALL CURRENT DATA RELEVANT TO HIS
PARTICULAR USE.

NA - NOT APPLICABLE NE - NOT ESTABLISHED
(R) - INDICATES REGISTERED TRADEMARK OF PENNWALT CORPORATION
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